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'* Coold mankind be prevailed upcm to read a few lessons from the great 
book of Nature so amply spread out before them, they would clearly see 
the hand of Providence in every page; and would they consider the 
fiunilty of reasoning as the distinguishing gift of the human race, and use it 
as the guide of thdr lives, they would iBnd their reward in a cheerful 
rengnation of mind, in peace and hairiness, under the conscious per. 
suasion, that a good naturalist cannot be a bad man.'* Bewick. 
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LETTERS '2- ' ^ 

TO A 



YOUNG NATURALIST. 




Mai/, 1830. 
MV YOUNG FRIEND, 

A. WELL-DIRECTED attention to the works of nature 
tends in an incalculable degree to elevate our con- 
ceptions of the omnipotence and unerring wisdom 
of the Almighty, and is congenial to every innocent 
and amiable propensity of the human mind. It is 
to be regretted, however, that comparatively ^^V 
persons have distinct or enlarged ideas erf thfc wo45' 
around them. The object s.yhichhsure heen^ fami- 
liar to their eyes from infancy, are ocRsiderOd only 
SiS matters of course; and while cvf*Ky;IJ[ling tha^ 
appears in the vast page of creatiq^ is, one. s}\ou^d 
think, tempting them to a peri:^al<>fiCS' origin and 
history, the general bias, unfortunately, is to put a 
chief value on deviations from nature, and to con- 
sider only as curious and interesting those irre- 
gular productions which break through her laws, 
which mar her beauty, which are aberrations from 
the wisdom that formed every thing in perfection, 
without blemish, and without possibility of amend- 
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2 NEGLECT OF NATURAL HISTORY. 

ment. Living in the midst of aQ that is magnificent, 
or awful, or lovely; in scenes where the hand of 
God has fixed its seal and impressure in the strong- 
est characters, we yet neglect these familiar and 
ever present manifestations of his power ; while to 
every thing bearing an appearance of novelty, hoif - 
ever monstrous or absurd, we attach an undeserved 
and childish importance. 

This, I am satisfied, arises principally from the 
general neglect of natural history as an ordinary 
branch of education. Indeed, so far from children 
being encouraged to look upon the animals around 
them as objects formed by the Almighty, and there- 
fore cared for by him as well as they themselves^ 
they are too oflen taught the unjust and pernicious 
lesson of destroying, and even, what is worse, of 
tormentmg, all such unfortunate creatures as may 
fall into their power. To seize butterflies, and tear 
off their wings; to spin flies, by thrusting a pin 
trough their body ; to torture crabs, by dragging 
p|^ thfely legs^ate but a few of the many cruel prac- 
tices^ ^Ifowedv^^y iw^'Cand without the slightest 
inter&renceu2Q iherpart^f parent, teacher, or friend, 
either.ta prevent ih!B act, or point out its criminality. 
I.a^^rtmQt.th^t this is always the case; but that 
rt vei-y *gei2\!ritll^ is «o cannot be denied. It would 
be otherwise,'! bfelieve, were natural history more 
cultivated, and especially were it taught and at- 
tended to as a part of natural religion. It must, to 
a certain extent, indeed^ excite devotional feelings, 
however studied; but I know, and feel, that the 
usual pursuit of it as a science, and its study in 
that disposition of mind which adds to the deve- 
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lopmento of science a constant reference to the 
DeitjT) and an unceasing appeal to final causes, are 
veiy different from each other. The one may, to 
aoertain degree, degenerate into a mere love for 
tke carious, or have for its chief end and aim the 
perfection or improvement of some system of classi- 
fication, without looking much farther; the other 
must ever continue to ennoble our minds, to raise 
• 08 every day to higher and higher conceptions of 
the power and wisdom of God ; and to afford a hap- 
piness as pure, perhaps, and as permanently exqui- 
site, as man in his present state of being can pos- 
sibly enjoy. And still, in these studies, and in all 
the meditations to which they may give rise, there 
can never be a fear of runnmg into dangerous ex- 
tremes of enthusiasm, nor into a blind and arrogant 
confidence in ourselves, or in the rank we hold in 
the creation. The more we can understand of the 
works of God, the more we must be convinced of 
his power, and necessarily the more humble must 
we seem in our own eyes ; but, at the same time, 
that cannot be a slavish humility : for, in proportion 
to the evidences of his omnipotence, we find those 
of his goodness at least equal ; and, consequently^ 
while we fisel awed by his majesty, we are at the 
same time impelled to confide in his justice, and to 
consider him as the friend, and not the tjrrant, of 
our race. 

In our present correspondence, therefore, my 
object will not be to lead you to the study of natural * 
objects through the medium of any artificial system : 
and I shall, for some time to come, not wish you to 
be either a scientific zoologist, botanist^ or mvci^t- 
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4 ADVANTAGE OF STUDYING NATURE. 

alogist, but that you should first learn to look o: 
animals, plants, and the various phenomena of th 
earth's structure, with a constant allusion to thei 
Maker; so that when you afterwards come to atteni 
to scientific distinctions, and to systems of science 
you may have acquired the habit of extending you 
thoughts beyond these, and looking through then 
and the works of which they treat, up to the grea 
Spirit who formed the universe, and all which i 
contains. Without further preamble, then, let u 
commence our task. It matters little where w 
begin ; yet it may be as well to take our first lesson 
from things which are common, and with which w 
have from childhood been familiar. 

At this season of the year there are few object 
nmong the younger classes of the community s 
anxiously sought after as a bird's nest : and wer 
they taught to consider that beautiful and ingenioi 
piece of work as it deserves, the lesson might t 
useful to them during life. On the contrary, ho\^ 
ever, the natural feelings which should be attache 
to the contemplation of such an object are allowe 
to run in a wrong channel, and thoughtlessness an 
cruelty are permitted to take place of the tendc 
and gentle impressions which so ingenious, so beai 
tiful, and so perfect a production, and, above all, tl; 
sacred use which it is intended for, ought to ii 
spire. 

It is a common practice in this part of the counti 
for boys to play at what is called blindstaby that i 
to rob a number of birds' nests ; to place the eg| 
in parcels upon the ground, and to go in rotatic 
blindfolded in the direction they are placed in, an 



BIRDS* EGGS. 



by beating about with a stick, to break as many as 
possible. 

Now, let us ask, what are the objects destroyed 
so wantonly in this idle and vicious practice ? Why, 
they are birds* eggs# Yes ; and with most people 
there the matter rests. But I wish you not to be 
content with so barren a conclusion. An egg is 
one of the most surprising productions in the world* 
Suppose an egg were put into the hand of a person 
who had never known nor heard of such a thing, 
and the question were put to him, to what good 
purpose could it be applied. He would, of course, 
ascertain what were its contents; — and what would 
he find them to be? A glairy, colourless liquid, 
surrounding another liquid of an orange or yellow 
colour. You might let him make thousands of con- 
jectures; but could it ever enter into his mind that 
such a substance would produce a sparrow, a thrush, 
a swaA, or an eagle ? But even give him a hint on 
the subject — give him an eggy and let him know 
that it will bring forth a dove. Afler this advance 
in a knowledge of the thing, put him in possession 
of another egg. He may see, of course, that its 
colour and size are different from the one that pro- 
duced the dove ; but the corUents are exactly simi- 
lar, — so far, at least, as human perception can as- 
certain; and what would then be his conjecture? 
Could his imagination ever conjure up, even in the 
brightest moments of inspired genius, the idea of a 
peacock? Yet the peacock, in all its glory of 
dazzling colours, is the product of a little glairy 
fluid contained in a capsule of chalk, and in nowise 
different, so far as we can perceivC) from what ^tQ*>, 
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6 PEACOCK. 

duces a barn-door fowl. Has not the hand of Di- 
vinity here written, almost without a metaphor, in 
letters of gold, the wonders of its creative power ? 
Look at a single feather of the peacock ; consider 
that its shining metallic barbs, its superlatively 
beautiful eye^ and all the wonders it exhibits of 
iridescent, rich, and changeable hues, according to 
the angle in which it lies to the light; that its 
form, its solidity, its flexibility, its strength, its 
lightness, and all its wonders (for in the eye of 
intelligence every part of it is a wonder), had their 
origin in a little mucilage; and then consider whether, 
in looking on such an object, we should be content 
with thinking no more about it than simply that it 
is a peacock's feather. Yet this is too much the 
practice : above us, and below ; on the right side, 
and on the left; in every element, in every situ- 
ation, the works of Almighty Power are present, 
and all abounding in instruction of the highest kind; 
and that they make not the impressions they should 
do upon us, is chiefly owing to the extraordinary 
anomaly, that natural history forms no necessary 
part of the education of young or old. 

But if a single feather be so wonderful a produc- 
tion, what are we to think of the entire bird? 
Those who are unacquainted with the animal eco- 
nomy, have little idea of the mysterious operations 
which are constantly in action in a being possessed 
of life. The circulation of the blood; the processes 
of respiration, digestion, chylification, absorption, 
nutrition; the contraction of muscles to perform 
motion; the distribution of nerves for conveying 
•sensation ; the organs of the senses, the brain and 
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all its inscrutable connection with intelligence, in- 
stinct, and perception; — tliese, and many other 
things in the animal economy, are so wonderful, that, 
could they be attended to, they must excite asto- 
nishment in the coldest bosoms ; and yet ail these 
results are the produce of an egg. 

Let me give you another illustration of this sub- 
ject. Who is unacquainted with the leviathan of 
Jdb, the crocodile of the Nile ? Clothed in a coat 
of armour of the most elaborate mechanism, and 
sufBciently strong upon the back to resist a musket 
bullet, armed with at least sixty formidable teeth 
in his jaws, and the latter opening *io an extent even 
proverbial^ he may truly be considered aHf the mon- 
arch, or rather the powerful tyrant, of those mighty 
streams which he inhabits. He grows to twenty- 
five or thirty feet in length, and to the thickness of 
a horse. He lies in wait near the banks of the 
rivers, and, in a moment, swallows any man, or dog, 
or other animal that is unfortunate enough to come 
within his reach. He devours large quantities of 
fish^ and will even drag the tiger, it is said, under 
water, and destroy him. In all ages, indeed, the 
crocodile has been considered as one of the most 
formidable animals in existence: and we might 
almost receive literally the following passages in 
Job : — " The sword of him that layeth at him 
cannot hold : the spear, the dart, and the habergeon. 
He esteemeth iron as straw, and brass as rotten 
wood. The arrow cannot make him flee: sling 
stones are turned with him into stubble. Darts are 
counted as stubble : he laugheth at the shaking of 
a spear." And, from the same, we may aak, « N^>1\. 
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8 CROCODILE^ 

thou play with him as with a bird ? or wilt thou 
bind him for thy maidens ? " And, after all, what 
is the first state, what is the origin of this tremen- 
dous animal ? Why, he is produced from an egg^ 
and that egg has a hard calcareous shell like the 
egg of a bird, and its contents are similar. If broken 
into a bowl, no eye could perceive a difference ; 
and, in its entire state, any one, not aware of its 
true nature, would at once pronoimce it to be a 
birds egg* In some parts of Africa, indeed, it is a 
favourite article of diet. These eggs are deposited 
in heaps of about forty in one place, in the mud or 
sand of the shore or banks of the river ; and this 
being done, the cares of the parent are over.* The 
^nfhas to sit on her eggs in order to impart to them 
the genial heat necessary for their development; 
but the rays of the sun ayaken into action the 
hidden spirit of life that lies concealed within the 
egg of the crocodile ; 'and the young leviathan, the 
moment it bursts from its imprisonment, at once 
crawls to the water, and commences its life of blood, 
stratagem, and rapine. 

* The crocodile is said to lay in all about 400 eggs, in 
heaps of about 40 each. 



LETTER II. 

I SHALL commence my present letter by stating, 
that I wish to impress it early on your mind, never 
to consider any of the genuine works of creation , 
as imperfect, or as bungled in their formation, or 
that they are any thing but what their Maker 
intended them to be. However, commonly, the 
term " monster" may be applied to beasts of prey, 
to fishes of various kinds, to toads, bats, &c., you 
must recoUect that, strictly speaking, there are no 
monsters in nature. Those individual animals which 
are bom with supernumerary or deficient members, 
and are called monsters, are unnatural beings, and 
deviations fi-om the perfection with which the whole 
sdieme of nature has been planned. They are, 
indeed, in almost all cases, caused by the aber- 
rations from natural modes of living produced by 
domestication. But the lion is not a monster, nor 
the tiger, nor the rhinoceros, nor the vulture, nor 
the eagle, nor the shark ; there are no monsters of 
the deep, and none of the land. All the wild 
animals on the globe are pursuing the habits and 
propensities which God intended they should, and 
however bulky some may be, or however ugly or 
deformed others may seem in our eyes, they are all 
perfect in their kind; there is no mistake about 
them, and there is not one of them which is not a 
miracle of creative power. Never, therefore, cott- 
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temn an animal because it may seem defonned, o 
ugly, or uncouth. Try to find out its history, th 
uses of its different parts, and as much of its whol 
economy as you can ; and depend upon it you wi 
find no marks of imperfection or ugliness then 
The fact, indeed, is, that when men pronounc 
animals ugly, they do so, in almost every instance 
from sheer ignorance and unacquaintance wit 
nature ; and they are just as eager to destroy a 
animal for its beauty as for the reverse. When 
brutal man sets his foot upon a frog, and crushe 
it to death, why does he so ? Because it is ugly i 
his eyes. And when the same shoots a kingfishei 
k why does he perform that act? — "Why," he wi 

. tell you, "because the bird is so pretty:" thougl 

9 in the end; he can make no more use of the bir 

^ than of the firog. Now, this is no bad specimen c 

(a monster ; a man who* will thus wantonly and ui 
^ justly destroy that life which none but God coul 

have given, and which is as dear to its possesso 
as his is to him who commits the uncalled-for an 
cruel act. 
I hope you will learn better to appreciate th 
* works of nature, than to destroy any thing withov 

having a sufficient reason for so doing. Kill nothin: 
through mere wantonness or caprice; for sue 
practices can only belong to an unfeeling and ur 
amiable mind. If an object is to be gained wort 
the sacrifice, then let the animal die; but let it 
death be as easy as possible : and if, for the sake c 
science, you must deprive animals of their being 
make it a point otherwise to save all you cai 
In your evening walk avoid the snail that crosse 



HUMANITY TO ANIMALS. 11 

your path : if a beetle lies sunning itself on the 
highway, where the next passing foot may trample 
on it, throw it out of danger over the hedge ; if an 
insect is struggling in the water, save it from 
drowning; " and," perhaps you would say, " if a 
fly is attering its death-cry in the embrace of a 
spider, save it from the clutches of the robber ? " 
Surely not; the spider is committing no wanton, 
no unnecessary murder. You might with equal 
justice cut the net of the fisherman, and commit 
his capture to the deep. The spider may have had 
his net spread for weeks without success until now, 
and the fly you would rescue is as much a lawful 
prize as a trout hooked by the tackle of old Walton 
himself, — with this difference, indeed, that the 
old piscator fished for amusement, but the spider 
entraps his prey for a livelihood ; so that, in de- 
priving him of his fly, you might subject him to an 
additional three weeks' fast. 

By doing acts of humanity you may more than 
counterbalance the waste of life requisite for the 
completion of your cabinet or museum, if you form 
either ; and it must be gratifying to a gentle and 
feeling disposition, such as I wish you to possess, 
to be able to say, with the authors of that great 
work, the Introduciion to Entomology ^^ "for my 
own part, I question whether the drowning in- 
dividuals which I have saved from destruction 
would not far outnumber all that I ever sacrificed 
to science." 

* An Introduction to Entomology, or Elements o^ the 
Natural History of Insects ; with Plates. By the Rev. Wm. 
Kiibyand WiUiam Spence, Esq. London, 1822, 



IS BAT. 

Suppose, non', that in ima^nation you accompany 
me in a late evening walk, that we may reflect on 
some of the animated objects which at that time 
may present themselves. In the enil of a summer'* 
day, when the sun has drowned his effulgence in 
the western wave, and the twilight is spr^id shadowy 
over the lace of things, natm-e assumes her softest 
and apparently her most peaceful aspect. The 
birds have retired for the night; the beasta of tbe 
field have taken to their " grassy couch ;" but still 
there are some species of both which are in full 
activity, searching for their prey. Such are the 
bats, the owls, the goat-sucker, the field-mouse, and 
a number of others; while the numerous family of 
moths are wining their way through the air, havii^ 
escaped from their retreats, where all day they had 
lain unseen, and protected by the spreading verdure 
of herb and bush. The nightingale too, in those 
countries favoured with her presence, then " tunes 
sweetest her love-labour'd song," and " all night 
long her amorous descant sings." 

Let us attend, then, a little to one of these, tbe 
n bat {Jig. 1.), an animal which, owing to its 
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BAT. IS 

unusual formation and singular appearance, has 
come in for a more than ordinary share of vitupera- 
tion. . <' An animal," says Buffbn, << like the bat, 
which is half a quadruped and half a bird, and 
which, upon the whole, is neither the one nor the 
other, must be a numstrous being; because, by 
uniting the attributes of two opposite genera, it 
resembles none of those models presented to us in 
the great classes pf nature. It is an imperfect 
quadruped, and a still more imperfect bird. A 
quadruped should have four feet, and a bird should 
have feathers and wings." 

Now the bat, I must observe, is not << half a 
lurd,*' and I cannot conceive why it is thought to 
partake of the nature of a bird at all, except that 
it has the power of flying ; but on that principle 
the butterfly is a bird, and the moths on which die 
bat feeds are birds ; the flying flsh is a bird ; and, 
in short, you might as well say, that a goose is a 
man because it walks, as that a bat is a bird because 
it flies. Neither is it an imperfect quadruped ; for 
we must not confoimd animals of the most different 
kinds and formation simply because they have four 
feet. Were this to be our guide, we should arrange 
the lion and the frog, the elephant and the toad, 
the antelope and the crocodile, in the same class, 
which would be the height of absurdity. The bat 
is a mammiferous animal, (that is to say, it suckles 
its young,) and, in its kind, it is just as perfect as 
the lion, the elephant, the antelope, or any other 
laammiferous species whatever. 
' Its flight has been described by the same author 
« rather a desultory fluttering, than flyvn^^NR\v\^\v 
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it executes very awkwardly. With difficulty thej 
raise themselves from the earth, and never fly to 
any great height : they quicken, relax, or direct 
their flight in a manner the most bungling and im- 
perfect." This is partly true ; the motion of the 
bat in the air is a fluttering one; and hence the 
animal had formerly the name of flitter or flutter 
mouse, and to ordinary apprehension it may seem 
awkward, but that it is << bunglu^ and imperfect" 
I cannot admit. The Almighty never executed 
one of his works in a bungled or imperfect manner, 
as we shall always find when we ascertain the real 
state of such things as may, to our conceptions, 
appear wrong. This desultory fluttering of the bat 
is the very kind of flight which could be most useflil 
to it; as it brings the animal into mOre frequent 
collision with its prey than a more regular or bird* 
like fl^ht would. It feeds chiefly on moths, which 
it pursues with open mouth, and the moths having 
a similar kind of flight, it is able to follow them in 
their windings and doublings with ease and certainty. 
The opinion that it raises itself from the earth widi 
difficulty was long since disproved by Mr. White*; 
and if it do not " fly to any great height," there is 
a very good reason for that : it would find either 
very few or no insects there, and therefore it has 
the good sense to keep at a less elevation, where it 
is sure of its prey. Buffon has much more in the 
same false strain ; but tliere is no occasion to follow 
him farther. 

The wing of the bat is very commonly spoken of 

* Natural History of Selbome, Letter XI. 
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as a wing of leather, and the idea attached to this 
term undoubtedly is that it is composed of a callous 
membrane ; that it is an insensible piece of stuff, 
like the leather of a glove or of a lady's shoe : but 
nothing can be farther from the truth. If one were 
to select an organ of the most exquisite delicacy 
and sensibility it would be the bat*s wing : it is any 
thii^ but leather, and is, perhaps, the most acute 
oigan of touch that can be found; though it is not 
easy to understand why it should be so. Spallanzani, 
a philosopher as noted for his extreme cruelty as 
for his ingenuity and love of research, had observed 
that bats could fly with great certainty in rooms, 
however dark, without striking against the walls. 
He found that when their eyes were covered they 
could fly with as much precision as before ; and, 
even when their eyes were put out, no alteration in 
this respect was observed. When branches of trees 
or threads were suspended from the ceiling, they 
av(Hded them, nor did they even brush the threads 
as they flew past or between them ; and even when 
the space between was too small to admit their 
expanded wings, they contracted the latter so as to 
suit their dimensions to the breadth of the passage. 
Spallanzani thought that the bat must possess a 
sixth sense. The organs of vision had been de- 
stroyed, and therefore it could not be by sight that 
they avoided all obstacles. In many individuals the 
ears were stopped, so that it could not be by hear- 
ing. In others the nostrils were stopped, so that it 
could not be by smelling ; and taste is out of the 
question. 
The following remarks from Cuvier are suffi- 
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ciently demonstrative, I think, that it is by the 
acuteness of the sensation of touch in the wing, and 
not by any additional sense, that the phenomenon 
is to be accounted for : — « The bones of their 
metacarpus *, and the phalanges of the four fingers 
which succeed the thumb, are excessively elongated. 
The membrane which unites them presents an 
enormous surface to the air ; the nerves which are 
distributed to it are numerous and minutely divided: 
they form a net-work, very remarkable for its fine- 
ness and the number of its anastomoses. It is pro- 
bable that, in the action of flight, the air, when 
struck by this wing or very sensible hand, impresses 
a sensation of heat, cold, mobility, and resistance on 
that organ, which indicates to the animal the exist- 
ence or absence of obstacles which would interrupt 
its progress. In this manner blind men discover 
by their hands, and even by the skin of their faces, 
the proximity of a wall, door of a house, or side of 
a street, even without the assistance of touch, and 
merely by the sensation which the difference in the 
resistance of the air occasions." Why the wing of 
the bat should have so exquisite a sense, it is not 
easy to account ; that it has a use, and that an im- 
portant one, we cannot doubt : for it would be folly 
to suppose that it is there by chance. Can it be for 
enabling the animal to avoid the trunks and branches 
of trees and other objects during its twilight excur- 
sions? This would seem a very probable con- 

* Lectures on Comparative Anatomy, translated from the 
French of G. Cuvier, by Wm. Ross, vol. ii. p. 594. Lond. 
180?. 
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jedure; but then there are birds, the goatsucker, 
for example, which pursue their prey at the same 
time, and with the velocity of a swallow, which seem 
to require no sudi provision, though one should 
think they would be in much more danger of dash- 
ing themselves against objects in the way. Can 
the sensibility of wing serve to intimate the con- 
tiguity of a moth or other insect, and thus enable 
the bat to turn very suddenly in a direction towards 
it; or does it answer as a thermometer, by which 
the bat can regulate its time for going abroad or 
remaining at home ? These conjectural questions 
may be all wide of the mark ; but as they are con- 
jectural, you will only receive them as such. 

The bat, like many other animals, is ordained to 
live on insects ; and were the numbers of the latter 
not kept in check, such are their powers of increase, 
that they would destroy the vegetable world. The 
svrallows alone during the day devour millions of 
them; and in the twilight and the dawn the bats 
and goatsuckers keep in check those which come 
from their hiding-places at those times. The bat 
may sometimes be seen in cloudy weather in the 
daytime hunting about for flies, and even in clear 
weather and sunshine it follows the same employ- 
ment over the surface of pools shaded by lofty trees, 
and where the sunbeams cannot enter. 

As the season advances, however, the supply of 
insects diminishes, and at length is nearly cut off. 
In this case the swallow tribes migrate to southern 
countries, and such is their rapidity of flight, that 
in a few days, or even perhaps in one, they can 
transport themselves to latitudes of sunshine and 

c 
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plenty. But however well adapted the sensiti 
wing of the bat may be for conveying its possess 
through the glades of a forest, or over the surfa 
of a pool, it is totally inadequate for long joumej 
The bat could not migrate to other latitudes, yet 
survives the winter, and is safe, when the waters a 
locked in ice, and the wide earth covered with 
mantle of snow. In severe seasons, when mai 
birds perish, the bat lives. It survives all the rigo 
of the elements, and when the genial month of M 
arrives, it again sallies forth, to enjoy its old haun 
the glade, the pond, and the river. It is not ev 
conscious of the presence of winter ; it lies torp 
and insensible, and however the storm may rage, 
reposes in its little nook, some hole in a ruim 
building, or in the eave of a house, or in some o 
wall, or hollow tree, in a profound and deathlil 
sleep, undisturbed by the roar of the elements wit 
out, or by unpleasant dreams within. Many anim£ 
besides the bat lie dormant through the winter, 
fact known to every one, but, like too many oth 
facts, from being well knowu is proportionally litl 
thought of. 

And yet this hybernation, as it is termed, is 
very wonderful example of divine care; and th 
an animal, for the purpose of enabling it to exi 
through the winter, should be so different in i 
constitution from others as to survive under ci 
cumstances^ the least of which would, in a fe 
minutes, put a period to their life, is sufficient 
strange. The common mouse, or any quadrupi 
not intended to hybernate, would in a very little tin 
die, either if the respiration became so suspendc 
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or the action of the heart bo weak, or the temper- 
ature of the hody so low as happens in the bat ; yet 
there is nothing in the anatomical structure to 
account for the difference, or throw any light what- 
ever on the subject, so far at least as our present 
knowledge extends. And here let me remark to 
you, that it is right and proper for us to use every 
endeavour to understand the causes of the phe- 
nomena of nature; but let us at the same time 
remember, that there are always limits at which we 
must stop. We are called upon, by all the works 
which God has made, to study him in them, to find 
out his laws, to go as far in obtaining a knowledge 
of him and his creation as our powers of mind and 
dbservation can carry us ; but whenever satis- 
factory proof fails us in any point, we should pause, 
instead of forming fanciful theories, and either pro- 
mulgating or embracing them as truth. Further 
investigation may bring new light to the subject, 
and we may depend upon it that every new light 
will prove to be a new manifestation of creative 
power and wisdom. The cause of hybernation is, I 
fear, a secret which we shall never be able to solve, 
which we are called on to admire, but which we 
caa never explain ; and this is not the less likely 
to be the case that various theories have been 
formed on the subject, for these have hitherto been 
all to no purpose, whatever praise of ingenuity we 
may be inclined to attach to their authors. 

The female bat, though she brings forth two 
young ones, forms no nest, nor does she require 
one. It is said that on going abroad in search 
of food she sticks them to the wall by their claw, 

c 2 
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that is to say, the thumb nail, and that the 
main there immoveably fixed till her returi 
is perhaps more probable that they remain attj 
to her breasts, for it is known that she can fly 
perfect ease carrying one at each, and both foi 
a weight nearly equal to her own ; a proof, i 
were requisite, that her wavering flight is not 
weakness. The instinct which in this case r 
the young cling to her is also worthy of rei 
and is analogous, in some degree, to that ^ 
makes the young monkeys adhere to the mc 
Thus, in the woods of Surinam, flocks of moi 
are often seen scampering with great activity 
making amazing leaps from tree to tree, the } 
keeping a sure grasp on the mother's back, an( 
distance resembling little knapsacks.* Ther 
many other particulars respecting the commoi 
other bats, to which it is not my object at pr 
to advert ; therefore farewell. 

* See Stedman's Surinam. 
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There are few circumstances in which nature seems 
more interesting than when, in some soft mild 
day of Spring, we trace up to its source a romantic 
mountain stream. Commencing at the sea-shore, 
where it flows into the mighty world of waters, 
and is lost, we follow the banks of the rivulet in 
its coarse through the valley, where in some places 
it gurgles with silver sound over the pebbles, and in 
others settles in broad placid pools, which, like 
polished mirrors, reflept back the trees and plants 
that fringe their margin. The birds are busy in 
constructing their nests, and in pouring out the 
melody of their song ; while in the intervals, the 
busy hum of the insect world falls not less pleasingly 
upon the ear. 

The plants which here, at this time, exhibit 
their blossoms, are chiefly the primrose, the lesser 
celandine, the wood anemone, and the wood sorrel. 
The ferns, too, are shooting up their fronds, now 
having a resemblance each to a beautifully turned 
volute. The wild violet, the golden saxifrage, and 
many others, are also now, at their appointed time, 
enamelling the turf and mossy banks with their 
attractive forms and colours. In such a scene there 
is much to gratify the eye and the ear, and to call 
up our thinking powers, the exercise of which 
constitutes our most genuine happiness. We can- 

c 3 
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not help being struck by the regularity with which 
the (liferent species of plants ^ipear in flower ti 
the periods which they have been destined to 
observe, and we must also acknowledge that tfaii 
causes a much greater variety in the aspects of 
nature at different seasons of the year. The £owa* 
ot' the spring, those of the sununer, and those of 
the autamn, come regularly at the time when 
experience has taught us to expect them ; but we 
never see the order reversed, we never see the 
aulunn fiowers come first and the spring flowcn 
last. Nature, when left to herself, is always true 
to her own laws, and here, as in every thing else, 
we have evidence of des^ and of perfect govent- 

When we next attentively inspect any of then 
flowers, can we help being astonished at the ex- 
quisite structure which they exhibit ? Can aoj 
thing surpass in beauty the delicate trail corolla of 
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you meet with. Let your magnify ing-glasi be no 
day idle, for it is in the miniature world that most 
variety, niost beauj.y, most elaborate mechaniijm, 
most wonderful displays of creative wisdom are to 
to be found. 

The animated world affords better grounds for 
displaying in language the wonders wrought by 
the Almighty hand. Partaking of the mysterious 
principle of animal life ourselves, we can better 
comprehend the actions of living beings, and we 
are naturally more interested in their economy and 
structure, than in those of vegetables. Irft us, 
therefore, turn our attention to some of the animals 
whidi may occur in our solitary ramble. We shal 
first look into the deeper pools of the rivulet, where 
die current is too weak to produce a ripple, and 
there we shall observe shoals of little fishes, from 
an inch to two inches eacb in length. These are 
the common Stickleback {fig.2.), a species very 




Irequent in almost all our lakes and rivers, as well 
as in the sea, especially in the sheltered inlets 
of estuaries. It belongs to the genus Gaster- 
osTEus of Linnteus, of which there are three 
British species; the three-spined, the ten-spine d, 
ud the fifteen-spined Sticklebacks. Our present 
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species is the three-spined (Gasterosteus cumdea 
It is called also the Banstickle, and the Sharp 
Sprlcklebag, evidently a corruption of stick) 
prickle back, is the common name it bears in 
north of Ireland, while in the south it is call 
pinkeen. 

It is a very beautiful little creature, though, I 
so common as it is, this assertion would, I fea 
most people be laughed at. Should there be 
doubt respecting the species, you will recogni 
at once by the three spines, or sharp long pric 
which are on its back, and by the ventral fin t 
" a plate-like spine of three parts/' 

Small though the species is, it sometimes is 
plied to an economical use by man, since, ( 
sionally, it appears in such vast shoals as even 1 
used for manure, and also for fattening ducks 
pigs. Pennant states, that in the river Wei 
every seven or eight years, the sticklebacks \i 
have been washed out of the fens of Lincoln 
are in such multitudes as to be used for mam 
the land ; that trials have been made to get oil 
them ; and that so innumerable are their myr 
that a man, for a considerable time, could make 
shillings a day, by selling them at a halfpenny 
bushel. They are said to be taken in great qu 
ties about Dantzig, for the purpose of extractin 
oil from them. Mr. Daniel, in the second vol 
of his Rural Sports, states, that in the river Cai 
had seen them taken by myriads, with large 1 
ing nets fixed on short handles, for the purpos 
manuring the land. 

This little creature is said to be very pugnac 
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and to attack fishes much larger than itsel£ The 
^pmes of the back can be raised or depressed at 
pleasure ; but I should suppose that the spines of 
the ventral fin would best answer the purpose of 
offensive weapons. And here, I must observe, we 
have a very remarkable and beautiful piece of me- 
chanism. The articulation of these fins is of a very 
rare kind. If a specimen that has been dead for 
some time, and is somewhat dried up by exposure 
to the air, be examined, you will observe that there 
is a very remarkable girdle of bony plates surround- 
ing the body, and connected with the spines. This 
girdle, indeed, seems to be subservient altogether 
to them, and is intended to give them a firm found- 
ation. The central portion of the ventral or belly 
fins, seems to be a soldering, as it were, of the two 
together into one solid triangular plate, and into 
this the ventral spines can be fixed by their base at 
pleasure. The root of the spine has a hook, and 
there is a hole in the immoveable plate for receiving 
it To implant it there is at the option of the fish, 
aad the process of so doing might not inaptly be 
compared to that of a soldier fixing his bayonet. 
When the stickleback wishes to place this spine or 
weapon in a position for combat, it extends it, and 
fixes the hook in its rest, where it remains perfectly 
r^d and immoveable as long as the animal pleases; 
hut when it desires the contrary, it turns the hook 
out of the cavity, and then the spine falls flat to the 
belly.* 
It is said that the ova of this diminutive fish are 

* See Culler's Comparative Anatomy, trai^slated by W. 
R08B, ToL i. p. 132. 
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larger than those of a cod ; and, indeed, I ma 
serve, that the bulk of an ovum, or egg, often 
no kind of proportion to the size of the anii 
produces ; and the same observation will apj 
the seeds of plants : a bean, for example, is as 
as an acorn, which produces an oak ; and a pes 
big as a cherry-stone, and much larger tha 
pippin, which gives origin to an apple-tree. 

The stickleback is very voracious, and will re 
seize a bait on a small hook, ai^d thus it is { 
times taken by anglers for the purpose of mak 
a bait, in its turn, for larger fishes, as the piki 
trout. 

From the great voracity of the stickleback. 
an injurious inmate of fish-ponds, as it devour 
ova or spawn of other fishes ; but whether it ] 
inflicts wounds on the larger species with its s] 
I know not. It is a very short-lived creature 
seldom survives the third year, at least such i 
general assertion of ichthyologists, though I ai 
aware on what certain authority the opinion i 
whether true or not, this species has been < 
tlie ephemera of fishes. Its neighbour, the 1 
or ten-spined stickleback (Gasterosteus pungii 
is considered as the smallest of fishes ; it is s€ 
found so long as an inch and a half. 

The common stickleback deposits many o^ 
aquatic plants, and at the bottom, in the earl} 
of summer ; and the female, if Donovan be coi 
when in roe, assumes a beautiful red colour o 
lower part of the head and the belly. It is S£ 
be pestered with worms ; and I have often obs< 
it covered with large tumours of a pearly colon 
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lustre, caused by collections of a white matter under 
the skin. 

Along with the stickleback, you have another 
acquaintance here in the deep parts of the stream 
— I mean your old friend the trout — and I pre- 
sume there are few objects in nature more closely 
connected with your early recollections, for I know 
that the first attempts at angling, and the delight 
felt on hooking a fish and tossing it to the green 
bank, though it may have been after hours of 
patient waiting, are never to be forgotten, and can 
never be remembered without emotions of pleasure. 
Though I would be an enemy to cruelty of any 
kind, and though I could now have no pleasure in 
capturing these inhabitants of the lucid wave, y^ 
I am much inclined to think that the practice of 
occasionally angling, when I was a boy, in a rocky 
romantic river passing through a fine narrow valley 
of some miles in length, tended very much to foster 
in me a love for nature and natural history, which 
has always formed a very sweet ingredient in the 
mixed cup of life, and which, I am very certain, 
will give still increasing pleasure and happiness in 
its pursuit till life shall cease. 

And certainly there can be few places more 
&vourable to the formation of agreeable impressions 
from external objects than the scenery of a romantic 
stream. The ever toiling but never tired element, 
on its way to the ocean, in which it is to be swal- 
lowed up, whether it foam, and rage, and dash into 
spray as it rolls down a precipitous rock, or ripples 
around the stones in the river's bed, or glides im- 
perceptibly under hanging banks, where antique 
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roots shoot out, and bunches of fern show their 
feathery foliage reflected from beneath, is in all 
circumstances interesting and delightful. It is 
under no aspect, however, so pleasing to the boy, 
and too oflen, I regret to say, to the man also, as 
when, on a dark grey day, the trout is rising at the 
fly. With all my early recollections about me, still 
I cannot consider angling as an innocent amuse- 
ment ; or if it can with any truth be deemed so, it 
is (in my opinion at least) when practised widi 
artificial flies, or with salmon-roe, or some other bait 
not possessing life. To use a living frog, or a 
minnow or other fish, as is often done, with the 
hook thrust through its skin, cannot, surely, be 
called an innocent employment. Though wotdos 
seem to have a very delicate sense of touch, and 
though they seem to suffer much when impaled on 
the hook, I am not certain that the pain they endure 
can be compared in intensity with that felt by ani* 
mals of a higher class under the infliction of similar 
injuries. Still, however, though we may admit that 
the worm transfixed by a hook may not experience 
excessive pain, yet it must still undergo no in- 
considerable degree of suffering ; and that ought to 
be sufficient to deter a man of sensibility and hu- 
mane feelings from pursuing an amusement, if so it 
must be called, which is to be accomplished by the 
torture of a weak and helpless creature. There is 
something, too, appalling in the idea of an animal 
being impaled on a steel hook, and seeing it writhe 
in pain, and that only for our sport. In the case of 
a fisherman by profession, who has to depend on 
his own skill and exertion for his daily bread, the 
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thing 18 different ; he must obtain the fish by any 
means which his ingenuity can invent : but I must 
regret that so many who are under no such neces- 
sity, and especially that men of education and cul- 
tivated minds, should condescend to follow this 
petty employment as a recreation. There is a 
source of enjoyment in the very scenes where they 
are thus engaged for hours in capturing, or trying 
to capture, a few trouts, of a description transcend- 
ently pleasing and instructive beyond what could 
possibly be derived from any such occupation. And 
what, you will ask, is that ? — - 1 answer, the study 
of nature. 

8cq>poBe that you were in a great gallery of ex- 
quisite paintings, but that you knew nothing what- 
ever either of the landscapes, the figures, or the 
architecture represented in them, or of the artists 
by whom they were executed ; do you pretend to 
iqr, that you could have as much pleasure in look- 
ii^ at the pictures, as if you knew their whole his- 
tay, or even a part of it ? " No," you will reply ; 
^but still I could admire their beauty, and the skill 
of the painter.'' Yes, my young friend ; but even 
here you may, in some degree, be deceiving your- 
id£ You may admire a fine painting as you would 
a fine and real prospect in nature ; but let me tell 
you, that both in nature and in paintings, people see 
things very differently firom each other. Suppose 
an artist were to join you in the picture gallery, 
would he and you see in all points alike, think you? 
No ; he would observe a thousand beauties, a thou- 
sand things to give him delight, and inspire him 
with enthusiasm, of which i/ou could have no con- 
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peption: and the same w^ould happen also, were you 
placed in natural scenery together. You, indeed^ 
would see the landscape, and you might think it 
beautiful ; but while you were only seeing, he would 
be analysing. The efibcts of light and shade, the 
groupings of trees, the contrasts and blendings of 
tints, the aerial perspective, the composition of parts 
or of the whole, with various other particulars, 
would find important employment for his thoughts, 
and give him a vast advantage over the compar- 
atively cold and passive impressions which these 
characteristic properties of landscape would make 
on your mind. Now, I may observe, that this is a 
species of study which I would wish you to attend 
to.^ You may neither have time nor talent to be- 
come a practical artist, but still you may become a 
good judge of painting, and consequently see Nature 
herself with a painter's eye ; and that, let me tell 
you, is to see her almost through the medium of a 
new sense. 

I would recommend particularly the practice of 
sketching fi*om nature. A sketch taken on the spot 
serves to perpetuate, as it were, the circumstances 
in which we were at the time placed, and recalls, 
even many years afterwards, a vivid recollection of 
scenes which otherwise, perhaps, might have faded 
from the memory. 

To return to our gallery. : you see before you a 
portrait, but you know not for whom it is meant. 
Should you not, therefore, enquire whose it is ? 
Surely : well, you learn that it is Sir Isaab New- 
ton's. Does this produce any revolution in your 
thoughts and feelings ? do you merely see a picture 
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now, and nothing further? do not the very tints 
reflected from the canvass speak of' that mighty 
genius who decomposed the solar ray, and demon- 
strated, in all the majesty of truth, the compound 
nature of light ? Does not the mere name of New- 
ton, at once connect your thoughts with the great 
law of gravitation, that binds the planets in their 
course, and regulates the motions of countless 
worlds ? and for the discovery of this law, do you 
not venerate the name when sounded in your ear ? 
and would you not feel impressed with a generous 
awe even on seeing the portrait of that great philo- 
sopher ? Yes ; you could not help it. And why ? 
Because you are acquainted with his discoveries 
and character. But if you knew nothing of these — 
had you never heard of Newton — would your being 
UAd whom the picture meant to represent, excite 
any mental emotion ? No ; because it could make 
no chord of feeling vibrate, and the picture would 
not be one whit more high in your estimation than 
at first. The word Newton could throw no hallowed 
diarm over it, if you knew nothing about him ; and 
you would consider it merely as a painted canvass. 
No portrait of Newton does, I believe, exist: but 
this makes little difference, — that of any other 
great man will support my illustration, and it needs 
not be amplified. 

Now, this is exactly what occurs so often in the 
great temple (gallery I cannot call it) of nature. A 
man will go armed with his fishing tackle, and will 
^nd whole hours, day after day, at a river's side, 
fishing for trout. He sees the animals, the plants, 
the rocks, the various features of the scenery ^ iK^ 
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sky above, and the flood below: he may be pleased, 
be charmed with them, if he choose to think eo; 
aiid yet, in the midst of much light, he may be In 
comparative darkness. What are the animals, the 
plants, the landscapes to him, if he know nothing 
more than simply tliat they are such ? There is 
Eeci'et charm, 1 grant you, in all these, and an ui 
defioable sensation of pleasurable feelings in oi 
minds respecting them, which I believe to be in- 
stinctive, is excited by their view ; but still they 
are like the pictures in the gallery, — they please 
the eye, we like them, and there, generally, tbe 
matter ends. But let me recommend to you to 
enquire, to put questions, to find out sources of 
information respecting tliem. Along with the por- 
trait, get a knowledge of their character and his- 
tory. Make use of some system of classification, 
and learn to refer any animal, plant, or mineral yon 
meet with, to its class, order, genus, and species. 
You will fimi good Instruetionis on this head ii 
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I mean not to insinuate, however, that a systematic 
knowledge of things is absolutely necessary to enable 
118 to enjoy the productions of nature in a very high 
degree. On the contrary, I hesitate not to assert 
that any man, though he be but slightly or not at 
all versed in science or scientific names and dis- 
tbctions, may, if he choose, never be at a loss for 
subjects of exalted and delightful reflection. Let 
him but look around him, and think of the objects 
he beholds, and in his thoughts never lose sight of 
the great and inspiring truth that they are the works 
of the Deity. If a man in tliis tone of mind explore 
the banks of a lake or river, has he hot in himself a 
store of solid occupation much superior to that of 
throwing an artificial fly or torturing a worm upon 
a hook ? If he sketch the scenery before him, or 
examine an insect, or dissect a flower, not as things 
that have come there he knows not why nor where- 
fore, but as examples of the exquisite workmanship 
of God, — as objects which were worthy of the at- 
tention of him, else he would not have made them, 
md therefore must be worthy of the admiration of 
js, who have the inestimable privilege of seeing 
lim in his works ; that man, I insist, has in himself 
sources of pleasure infinitely superior to any thing 
rising from ordinary amusements, or what are 
commonly called rural sports. In the latter, too, I 
must observe that the objects are very limited; 
while the stores of amusement and of true infornd- 
ation to be found in the pursuit of natural history 
ire inexhaustible, never ending, and at the same 
time ever new. 
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Before proceeding farther on our excursion, let me 

detain you a little by observing, that persons used 

to angling are well acquainted with one sort of bait 

which the trout is particularly fond of, and which I 

suppose you have yourself often remarked, — I 

mean the caddis, or cadew worm, called also the 

straw-worm, or cad-bait, or case-worm. It is com^ 

mon in streamlets and ditches of clear water ; but, 

before calling your attention more particularly to it; 

I may remind you of the metamorphosis of msecti 

by saying a few words on the common butterfl] 

(Papilio brassiccB), This species deposits her ^g! 

towards the end- of May, and invariably on th< 

cabbage. Now, this is worthy your attention;— 

were the eggs laid on a lettuce, or a rose-bush, or 

celery-plant, or a leek, or any of the other vegetable 

in the garden, they would not succeed ; because i 

has been ordered that the young which escape froi 

them can only live on the cabbage. The parei 

butterfly, as if aware of this, never makes a mistali 

by depositing the eggs on any other species i 

plant: but still there is something more require 

than this. Suppose she placed them on the upp 

or exposed surface of the leaf, what would be tl 

consequence? They might be shrivelled up l 

the heat of the sun, or injured by the rain; bi 

what is much more certain^ the young, when hatche 
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H^ould be exposed to the view of the small birds 
which prey greedily upon them, and hence they 
would mostly fall victims, and that at a period when, 
from their small size, their acquisition could be com- 
paratively of triflmg service to the bird. The parent 
butterfly always attaches them to the under ^ never 
to the upper, surface of the leaf. It is also said, 
that if she find the cabbage pre-occupied by the 
progeny of another butterfly, she will reject it, and 
seek out one as yet untouched; else the two broods 
might not have sufficient protection and food. 

Nor is the mode of attachment of the egg to the 
leaf a random operation, but the very reverse. The 
young, when hatched, are to come out of one end, 
Bnd the eggs, as is the case with those of many 
other insects^ are placed vertically on one end, and 
disposed side by side, <^ so as,'* Mr. Kirby observes, 
'* comparing small things with great, to resemble a 
dose column of soldiers/* In a iew days the young 
creep out of the free end of the egg, the other 
remaining still attached to the leaf. 

When, in a former letter, I spoke of the peacock 
and the crocodile, had I stated that the egg, when 
hatched^ produced a young crocodile in the first 
instance, but that this afterwards changed into a 
peacock, you would justly have considered that 
statement as resting o^ no better authority than a 
feble from Ovid's Metamorphoses. Yet, in many 
instances, we find in insects metamorphoses as ex- 
traordinary in appearance as that would have been : 
this, however, will not apply to our butterfly so 
strikingly as it would to various other insects, as 
the dragon-flies, water-beetles, and many more; 
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and yet even here there is sufficient cause for ad- 
miration. Whet) the e^ is hatched, does a little 
butterfly proceed from it? No; but a creatuR 
very different in appearance, a crawling worm, w, 
in other words, a caterpillar. The young caterpillar i 
feeds on the leaf of the cabbage, and in a short 
time grows to some hundred times its original bulk, j 
About the end of June it has acquired its M ; 
growth ; and then, influenced by that invisible Guide 
whose operalione are so conspicuously evident it 
the insect kingdom, it leaves the plant, which can 
now be of no farther service to it, and, seeking the 
shelter of some tree or wall, it climbs to a certais 
height, fixes itself in a perpendicular direction, 
casts its skin, which it had done several timei 
before, and in a few hours is changed into the 
chrysalis {Jiff. 3. d), being altered almost as mudi 
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in appearance from the caterpillar as either is from 

the butterfly. This chrysalis is attached by several 

BOken cords which pass across the thorax, and by 

this means it is secured from the chance of falling 

during the period of its sleep. In this state it 

remains about sixteen days, and then bursts from its 

case, the complete butterfly. Should the egg be 

hatched late in summer, so that the chrysalis is not 

completed till towards the end of September, then 

it remains all the winter, and the butterfly appears 

m the ensuing spring. 

Insects, from the time they leave the egg till 
they assume the chrysalid state, are named larvce ; 
but many of these have forms very diflPerent from 
that of the caterpillar, or larva of the butterfly ; and 
such is the caddis worm. This is the liarva of what 
IS commonly called the May-fly, often the water- 
fly ; but many species, and some even belonging to 
different genera, go under these denominations. 
Without, however, attending to species, it is suffi- 
cient at present for us to consider the caddis, or 
cadew worm, simply in relation to its general history. 
The generic name of the perfect insect is Phryganea; 
and the larvae are well known from their practice 
of forming cases of extraneous bodies, in which tliey 
enclose and protect themselves. You have often, 
in streamlets and pools, observed bits of straw as it 
were, or fragments of wood moving at the bottom : 
these are the cases I allude to. 

The larva of the phryganea is a long jointed 
worm, furnished on the fore part of the body with 
nx feet, which, as well as the anterior part of the 
animaly are enveloped by a firm crust, like the skin 
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or covering of a beetle, though not so strong : 
the hinder parts of the body are quite sofl 
unprotected (jig. 4. a). I may remark, that 

Fig, 4. 




Larva, cases, and perfect insect of the genus Phryganea. 

have examples of .other animals being partly 
veloped in a strong crust, or coat of mail, w 
the rest of the body is covered merely by a 
skin; such are the Hermit-crabs — one specie! 
which. Cancer Bernhardus, or Bernard the Hen 
is common on many of our shores, and is vulgulj 
considered as a young lobster. To protect 
naked part of his body, he takes possession of s( 
empty shell, and retreats into it, tail foremost, 
there is secure from the attacks of enemies wh 
otherwise might annoy or destroy him. As 
crab, grows in size, his house, of course, becoi 
too small, and he has then to search for a larg 
which being found, he leaves the old, and ta 
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possession of the new dwelling, till he is again 
obliged to make another flitting to gain further 
accommodation. 

The larva of the phryganea has a different mode 
of. proceeding. One might suppose it next to an 
impossibility that an animal resident in water could 
8|Hn a thread, and that a strong one, or that it 
could form for itself an envelope not unlike a mantle 
of silk ; yet such is the case : and there are animals 
living in water which can spip threads more durable 
and strong perhaps than is done by any on land, the 
silkworm not excepted. You know the common 
muscle ; it spins threads of remarkable strength, — , 
and why? — that it' may moor itself to the rocks, 
and other isubstances, and thereby save itself from 
being cast ashore by the violence of the waves ; and 
of these cables the animal can spin many hundreds^ 
though it proportions their number to the risk of 
shipwreck to which it may be exposed. When 
subjected to the violence of a turbulent sea^ it 
increases the number, and when in secure and shel- 
tered spots it makes them less numerous ; yet how 
many people have been acquainted with the muscle 
all their lives, and with its beard (for that is the 
name given to its mooring apparatus), without ever 
for a moment thinking on the subject I 

As illustrative of this property of the muscle, I 
may mention, that its aid has been called in to 
assist in securing by its cables even works of human 
construction. At the town of Biddeford, in Devon- 
shire, there is a long bridge of twenty-four arches 
across the Towridge river, near its junction with 
the Taw. At this bridge the tide flows so rapidly 
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that it cannot be kqpt io repair by mortar. " Tha \ 
corporation, therefore, keep boats in employ to bring 
mtucUi to it, and the intersticee of the bridge m 
filled by hand nith these mmctes. It is supported 
trom being driven away by the tide entirely by the 
strong threads these muscles fix to the stone-woik; 
and by an act, or grant, it is & crime, liable to trant- 
portation, for any person to remove these muBclet, 
unless in the presence and by the consent of the 
corporative trustees."? 

To return to our larva of the phr3^anea ; it also 
is a spinner, but for a somewhat different purpoK. 
The muscle moors itself to the rock, but the lam 
carries the bodies to which it is attached along with 
it. This naked and unprotected creature forms i 
case, or habitation, in which it lies as in a citadel, 
secure from the generality of its enemies. The 
inner wall of the case is composed of a substance 
like silk ; but it must be evident that this of itself 
would b.' but n u.'^k iloancc, uiid ihu larva is nol 
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but in the present instance this is not 90; and yet 
the circumstance is any thing but an impeffection* 
On the contrary, indeed, it evinces, like every 
tiling else, an inscrutable and all-powerful wisdom. 
Hie caddis-worm is specifically heavier than water, 
and therefore, in constructing its case, it is of the 
utmost importance that it be made neither too light 
nor too heavy : if the former, it would float ; and if 
the latter^ it would prove troublesome and incon- 
venient for the animal to drag along. It has the 
skill, therefore, to form the case of the exact degree 
of buoyancy necessary : should it be too heavy, it 
attaches to it a piece of strawj or wood, or other 
light substance, to give the necessary levity ; and if 
too light, it gives the due quantum of ballast by 
glueing on a stone of shell. Now, this being the 
fact, we may see at once that the building of the 
caddis worm must of necessity be irregular ; but it 
is also obvious that the very irregularity is con- 
nected with an admirable instinct. The animal 
knows nothing of physics, it knovi^s nothing of gra- 
vitation, it has no conception why a straw should 
float, or a stone sink ; and in this, as in innumerable 
other instances, while we see the ingenuity of the 
act, and the unerring certainty with which the end 
wished for is accomplished, we are brought to the 
inevitable and delightful conclusion, that this is the 
work of God. 

The great object in forming the case is to pro- 
cure a defence and covering, and the lightness or 
weight of this we may observe to vary according 
to situation : thus the caddis worms which inhabit 
streams generally form their house of gravel, else 
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it would be carried down by the current; while 
those found in ditches, ponds, and other stiU waters, 
are of lighter substances, and very near the specific 
gravity of the water. You may find many more 
particulars respecting these larvae than it is necessary 
for me to advert to here ; for my object is not to 
exliaust the subjects on which I write, but rather 
to stimulate you to enquire for yourself. One 
more circumstance then, and we shall go to some* 
thing else. 

We are to recollect that the case-worm is now 
in its first state after being hatched firom the egg ; 
but it has, before assuming the fly form, to pass 
through the intermediate one of the pupa ; and how 
is it to be protected from its enemies, while Ijdng 
in that torpid, unconscious condition ? Hear what 
Mr. Kirby says: — "Since they must reside in 
these cases when they are become pupae, till the 
time of their final change approaches ; if they are 
left open, hoyv are the animals, now become torpid, 
to keep out their enemies ? or, if they are wholly 
closed, how is the water, which is necessary to their 
respiration and life, to be introduced? These sa- 
gacious creatures know how to compass both these 
ends at once. They fix a grate, or portcullis, to each 
extremity of their fortress, which at the same time 
keeps out intruders and admits the water. These 
grates they weave with silk into strong threads, 
which cross each other, and are not soluble in 
water."* 

You cannot help seeing from this history, and 

* Introduction to Entomology, vol. ii. p. 264: 
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a but one among miUions, what instruction is 
ery where to be found, were we but to search 
f it. The account I have laid before you, even as 
matter of curiosity merely, is highly interestmg; 
t, however powerfully we may be influenced by 
ove for the curious, let ug not lose Bight of that 
fher motive to investigation, the discovery of the 
mighty in all, even the apparently meanest of his 
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Suppose that in the course of our ramble we 
should observe, under the impending edge of some 
mossy bank, or on some old and ivied trunk over- 
hanging the stream, the ingeniously formed nest 
of the common wren. For so small a bird this 
nest is of very large size, and is of the form of a 
hollow ball, with an entrance in its side. I hope 
you already anticipate the questions I am about to 
put, and that you are making rapid progress in 
observing nature in the way I wish. When y-ou 
meet with a natural object in any respect remark- 
able, or differing from the usual mode in which 
analogous objects appear, ask yourself why it is so, 
and find out the reason if you can. Why is the 
wren's nest of large size and globular form ? Why 
is it not made like that of the hedge-sparrow, or the 
robin ? And does it not seem like a kind of in- 
justice, that so small a bird as this should h^ve to 
undergo the labour of forming so large a house, 
when so many other birds, greatly its superior 
in size and strength, have no such duty to per- 
form? 

In answer to these questions, I would have you 
to ascertain, in the first place, whether there is 
any thing that should strictly be called labour 
in the process. Is it an uneasy, a troublesome, an 
unwelcome business to the bird? Is the latter 
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under the tyranny of an unjust task-master, who 
will oblige her to go through a laborious, painful, 
and irksome work, whether she will or not ? You 
may rest satisfied that such is not the case. Does 
a mother think it a trouble to nurse the child of 
her affections? When you yourself have spent 
whole hours in cdd and tempest to erect a man of 
snow, did you think it a labour ? You know, on the 
contrary^ that it was the pleasure, and that alone, 
attendant upon the work, that could have induced 
you to do it. The bird also has a pleasure in her 
work ; with this difference, indeed, — your man of 
^ow melted and disappeared under the first sun- 
shine or mild weather, and without any good result 
having been produced by the labour; but the 
Qperations of nature are never without a final object, 
and that of the wren's workmanship is one of the 
most important, namely, the continuation of the 
species. That birds, in fabricating their nests, in 
hatching their eggs, and in bringing up their young, 
experience the highest pleasure and gratification, is, 
indeed, so obvious, that little argument would be 
necessary to prove the truth of the remark. 

You are aware that the whole of this important 
process is the result of instinct, and that the bird, 
however great may be the pleasure attendant on it, 
cannot know that heat is necessary to evolve her 
family from the eggs, nor even that she is to have 
a family at all; and indeed, notwithstanding our 
knowledge of chemistry, we are ourselves, in some 
points of the process, nearly as much in the dark. 
We know (which the bird does not) that heat is 
necessary to incubation ; but wht/ it should be so, 
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why an egg should not hatch at a low as well as 
a high temperature,' no man can tell : like innu- 
merable other things, we know the effect resultmg 
from the cause, but why it should do so we can teU 
no more than a child. 

Without a knowledge, however, springing from 
some source, both of the cause and the effect, the 
bird might lay her eggs in vain ; and besides, that 
knowledge must be of the most profound cast, that 
it may meet the varieties and difficulties of different 
cases. Suppose the ostrich, in the burning soil of 
Africa, fabricated a nest like a wren's for her family, 
would the act be a wise one ? Certainly not ; for, 
in the first place, it would be an act not necessary; 
and, in the next, it would probably be fatal to her 
young — they would risk being smothered in the 
place made for them. You are not, therefore, to 
accept in the literal sense the allusions in the 39th 
chapter of Job, to the ostrich, " which leaveth her 
eggs in the earth, and warmeth them in the dust, 
and forgetteth that the foot may crush them, or 
that the wild beast may break them. She is hard- 
ened against her young ones, as though they were not 
hers; her labour is in vain, . without fear; because 
God hath deprived her of wisdom, neither hath he 
imparted to her understanding." 

Now, many animals take no care whatever of 
their young, but in no instanced does this proceed 
from ignorance ; for, in every example where it 
happens, we shall find that the young do not want 
any care of the parent, and, indeed, that the latter 
could not be of any service to them. Up to the 
point, however, where knowledge is requisite for 
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the continuance of the species, we find an admirable 
instinct guiding the parent, and precisely to that 
necessary point, but no farther. We have already 
adverted to the instinct which directs the butterfly 
to Jay her eggs on the under side of a cabbage- 
leaf; and what could she possibly do more for 
them ? it is all that is required or useful, and she 
performs the task most dutifully. The ostrich does 
the same, she does all that is necessary ; she builds 
no nest, for that is not requisite ; a shallow cavity 
scratched on the ground is all that is wanted, and 
that she makes. 

Though this bird cannot fly, it can run with ex* 
traordinary swiftness, and is in all respects perfectly 
adapted to the vast deserts which it inhabits. This 
swiftness of foot enables it to extend its search very 
far in quest of food, and had it the instinct of sit- 
ting on its eggs day and night, it would perish of 
hunger ; for the wildernesses, which are its natural 
abode, are in general thinly clothed with the vege- 
tables which form its food. But though it roams 
abroad, and may be absent from its eggs for hours, 
still it has not forgotten them. The crocodile, when 
she has covered her eggs in the sand, thinks no 
more of them, for it is not necessary that she 
should; but the young ostrich requires a parent's 
care till it can provide for itself; and, according to 
the testimony of many travellers, the ostrich in 
reality, so far from being a careless, is a most atten- 
tive mother. 

When away on her long excursions for food, the 
eggs are in no danger from her absence, as they are 
exposed to the rays of a burning sun ; but such is 
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not the case in the night. Several ostriches join 
together in the formation of the hollow which serves 
as a nest, and sometimes even so many as five are 
united in this kind of partnership, and they regiH 
larly sit on the eggs from night till morning. Eadi 
lays ten or twelve, so that sometimes in one nest 
there are fifty or sixty, and in a trench around the 
nest there are always a number more, which are 
supposed to serve as food for the young birds that 
are hatched from those within the nest. If the 
latter observation be correct, it affords a fine illus- 
tration of that attentive care which is bestowed by 
the Deity on every part of the creation. What 
more simple or effectual contrivance could be 
thought of for supplying the young birds with food 
in the parched and barren deserts where they first 
see the light ? If this be the use of the supernu- 
merary eggs, it is probable that they are of a nature 
constitutionally different from the others, else one 
should think that they would undergo a certain 
degree of incubation, or else spoil from the heat of 
the sun ; for about six weeks are occupied in the 
hatching of the others. I wish not, however, to 
deal in conjectures or surmises ; the notion may be 
right or wrong, but the- following observation of a 
distinguished traveller and naturalist inclines me to 
believe it the former. Mr. Burchell, in the second 
volume of his Travels into the Interior of Southern 
Africa, at page 20., thus describes an ostrich's nest, 
which he met with in a sandy desert : — 

" Having halted a few minutes to quench our 
thirst and allow the oxen to drink, we rode forward 
by tlieguidan(:;e of the compass in a southerly direc- 
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tion, over a sandy plain of fourteen miles, in which 
the river twice crossed our course. In some places 
I saw swallows circling in the air ; a cheering sight 
to the thirsty traveller, and a sure indication of 
water being near. 

" In our way over the plain, we fell in witli an 
ostrich's nest, if so one may call a bare concavity 
scratched in the sand, six feet in diameter, sur- 
rouaded by a trench equally shallow, and without 
the smallest trace of any materials, such as grass, 
leaves, or sticks, to give it a resemblance to the 
sests of other birds. The ostriches to which it 
belonged must have been at that time feeding at a 
great distance, or we should have seen them in so 
open a plain. The poor birds at their return would 
find that robbers had visited their home in their 
absence, for we carried off all their eggs. Within 
this hollow, and quite exposed, lay twenty-five of 
these gigantic eggs, and in the trench nine more, 
intended, as the Hottentots observe, as the first 
food of the twenty-five young ones. Those in the 
hollow being designed for incubation, may often 
prove useless to the traveller, but the others on the 
outside tdU always be found fit for eating'' 

We learn from Vaillant, and other travellers, that 
this is always the use assigned to the supernume- 
rary e^s by the natives of the country. Mr. Bar- 
row, indeed, supposes that they are thrown out of 
the nest by the females, on their finding it to con- 
tain more than they can conveniently cover ; but 
that is so contrary to all analogy, that I think it 
cannot be admitted. I believe that the supernumc- 
rnry eggs are always found, and I cannot readily 

£ 
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think that the circumstance is accidental ; for that 
an error can uniformly exist in any of the operations 
of nature, is abhorrent to every thing we know of 
her ways. Does the wild swan, or the goose, or 
the duck, ever lay more eggs than can be. covered? 
do we ever find supernumerary eggs cast out of Metr 
nests ? Surely not ; but we can see no reason, if 
the thing be accidental with the ostrich, why the 
accident should not occur also with them and 
others. And farther, I would ask, why do the 
ostriches form a trench round the nest for receivii^ 
the extra eggs? Are we to consider this as ft 
second mistake added to the first? In short, whe- 
ther the use of these eggs be that assigned to them 
by the natives of Africa or not, it would be wrong 
to suppose that they are there by chance. We 
every where find design in the works of creation, 
and every thing tending to produce some good end; 
and I must still impress upon your mind, that any 
contradiction to this is only apparent, and tliat, did 
we understand its real nature, it would be found a 
perfection, in place of an error. 

The nest of the wren, when placed in a situation 
such as I have supposed, is not easily detected ; foi 
its outside being composed of moss, it appears to be 
a mass of that substance. But if, instead of itf 
being situated under the edge of a bank, or on ai 
ivied trunk, we should find it fixed to some old oal 
or ash whose bark is clothed with grey or yellov 
lichens, its outside will then be seen to be formec 
of such lichens, and consequently it is equally di£B 
cult to distinguish as in the former instance, i 
being of the same colour as the body on which it i 
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{daoed. Let the drcumstanoes, however, be re- 

Tened; let the nests change places, and it will be 
at once obvious^ that the green nest placed on the 
grey oak, or the grey nest on the green bank or 
ivy, would in either case be a most glaring object, 
and the contrast would at once discover it to the 
eye of the prying schoolboy. Yet we can scarcely 
consider this as an example of instinct, but may 
refer it simply to the bird s making use of the sub- 
stance nearest at hand. Montagu observes, << What 
b remarkable, the materials of the nest are gene- 
rally adapted to the place : if built against the side 
of a hay-rick, it is composed of hay ; if against the 
ride of a tree covered with white moss, it is made 
of that material; and with green moss, if against a 
tree covered with the same, or in a bank. Thus in- 
stinct directs it for security. The lining is invari- 
ably feathers.** 

Mr. Jennings, however^ in his very amusing book, 
<' Omithologia," observes, that the- habit is not in- 
variable, and that he has '< known a wren's nest 
constructed of green moss at the edge of the tJiatch 
of a house, the colour of which was very different 
from the nest itself. Something," he properly re- 
marks, " doubtless depends upon the ease or diffi- 
culty with which materials can be obtained."* 

In the villages of the sea-coast of Antrim, it is a 
common practice to thatch the poorer houses with 
grass- wrack (Zostera marina)^ and I have oflen 
seen the wren*s nest in the eaves of such houses, 
and formed of the thatch. 

• Page 243. 
£ 2 
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Mr. Jennings observes, that he does not thidc 
Montagu's remark, that the Immg is invariaUj 
feathers, is correct. " I believe," he says, " when 
made with green moss, its lining is generally of the 
same material.*' Now, if this be the case, it is i 
circumstance deserving of notice, as it shows thai 
the bird instinctively knows how to regulate th< 
softness of the bed for her young, by the degree o 
that quality which the material she employs maj 
possess ; if the material used be moss, she kn<Mr 
that it is soft enough, and if of hay or lichen, tha 
it is not, and therefore she gives a lining c 
feathers.* 

Let us consider our question ; why is the wren' 
nest of large size and globular form ? Simply, 
presume, that it may be the warmer and drier. I 
an open nest the young would be too much -ei 
posed ; and we may readily conceive that the litti 
creature, which comes from an egg of only twent 
grains in weight, is badly calculated to struggl 
against transitions of the weather. In the ingi 
niously built house we are considering, the litt! 
wrens enjoy a suflBciency of warmth ; and from tl 
thickness of its walls, for it is that which constitut< 
its chief bulk, are perfectly sheltered from rain, an 
also, perhaps, from enemies, by whom, in a moi 
exposed nest, they might be destroyed. The ai 
vantages of this nest, too, are not limited to tl 
period which requires the care of the mother. SI 

* In Mr. Rennie's Architecture of Birds, and in his editi( 
of Montagu's Ornithological Dictionary, many interestii 
particulars respecting the wren's nest may be found. 
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begins to construct it as early as March, and you 
will readily conceive that the cold of the nights for 
gome time afler the young wrens have lefl it may 
be irksome or too great for them. The mansion, 
however, still remains, and it is the practice of the 
young birds, for a considerable time after they can 
fly and provide for themselves, to return at night, 
and sleep under the protection of its hospitable 
roof.* ^ 

The mode of proceeding in the act of construct- 
ing her nest is worthy your attention; it is thus 
d^cribed by Montagu : — " The wren does not 
begin the bottom of its nest first, which is usual in 
most birds, but first, as it were, traces the outline, 
if against a tree, which is of an oval shape, and by 
that means fastens it equally strong to all parts, and 
afterwards encloses the sides and top, leaving only 
a small hc^e near the top for entrance. If the nest 
is placed under a bank, the top is first begun, and 
wdl secured in some small cavity by which the 
fabric is suspended." 

I have observed that it is by instinct, and not by 
any reasoning powers of her own, that the wren 
builds her nest, hatches her eggs, and rears her 
young ; but do not suppose that I intend to incul- 
cate the notion, that all the actions of animals are 
the result of instinct. Let no one convince you 
that man is the only being on this earth endowed 
with reason. He is infinitely more highly endowed 
with it, indeed, than any other ; but I am sure no 
one is making use of that inestimable blessing when 

* Selby. 
£ 3 
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he arrogates to his own species alone the entire 
possession of it. Never let your own pride, or the 
persuasions or the theories of others, blind you to 
the light of truth. Think for yourself, be enchained 
to no system, look to the operations of the Almighty 
in his works, and let nothing influence you to reject 
an item of the truth you there discover. Men have 
been too little accustomed to search and examine 
the real state of things, and then to found their 
opinions on the basis of observation and fact. Id- 
stead of studying nature, and seeing that every thii^ 
she exhibits has God for its author, they have too 
oflen formed theories of smoke and cobweb, bUndf 
ing themselves and ensnaring others. They hafe 
supposed, in the folly of their hearts, that the world 
itself was formed by chance ; that this globe, M 
beautifully diversified with hill and dale, and moun* 
tains and rivers, and all the varieties of scenery 
which are so delightful to the eye to behold and the 
mind to reflect upon, was struck off the sun by the 
chance blow of a comet, or that it was itself an ex- 
tinguished sun, or that it was originally a fluid, and 
became gradually solid by the remains of animak 
and vegetables which had lived and died in it 
Such and many more have been the absurdities ol 
men, considered in their day as luminaries of sci- 
ence ; and the nonsense itself has been held up t€ 
the admiration of mankind as the splendid fruit ol 
genius. Thus it will always be, that when we leave 
the path of observation, and, in place of studying 
nature, give way to the suggestions of imagination, 
we must sink deep in the pit of error and folly. 
There are thousands of things which, in our present 
state ofbeingj we shall never under&taud. In sudi 
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circumstances let us rest content in our ignorance ; 
let us understand all that we possibly can ; let us 
spare no trouble nor pains to acquire all the know- 
ledge in our power, but let us be fully satisfied that 
all which we would dignify with the name of know- 
ledge shall be strictly founded in truth. If we 
cannot come at the whole truth, let us be resolved 
to adopt nothing but the truth, however short of our 
wishes, and consider that a little wheat is better than 
8 whole bushel of chaff. 

And do we not shut our eyes to what is true, 
irhen we totally deny the existence of reason in 
other animals? Can any one read the history of 
Ae dog, or look at his actions, and not perceive (if 
he be not predetermined otherwise) that, in many 
things, he is guided by reason ? Does the elephant 
not possess reason ? nor the camel, nor the horse ? 
I have seen many horses which appeared to me to 
have more sense than their brutal owners. Indeed, 
to consider animals as totally devoid of reason, is to 
consider them as mere machines, a sort of play- 
things, as it were, in the creation. Let us, how- 
ever, take up Huber on bees and ants, and read the 
wonderful history of these insects as recorded by 
that acute naturalist, and fully verified by other 
observers, and then, if we are not fully resolved to 
deny, in spite of the most evident proofs, the exist- 
ence of reason in those little creatures, we must 
deny the evidence of our senses if we refuse to 
admit it. 

With respect to the wren, does not the following 
passage, taken from the << Journal of a Naturalist," 
prove that it is not altogether devoid of intelligence ? 

E 4 
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" June 14. I was much pleased this day, by 
tecting the stratagems of a common wren to c 
ceal its nest from observation. It had former 
hollow space in the thatch, on the inside of 
cow-shed, in which it had placed its nest by the i 
of a rafter, and finished it with its usual neatxu 
but lest the orifice of its cell should engage at) 
tion, it had negligently hung a ragged piece of n 
on the straw-work, concealing the entrance, 
apparently proceeding from the rafler ; and so ] 
feet was the deception, that I should not have 
ticed it, though tolerably observant of such thi 
had not the bird betrayed her secret and da 
out. Now, from what operative cause did 
stratagem proceed ? Habit it was not — it seei 
like an aifler- thought: danger was .perceived, 
the contrivance which a contemplative being wi 
have provided was resorted to. The limits of 
stinct we cannot define : it appeared the reflec 
of reason. This procedure may be judged, perh 
a trifling event to notice; but the ways and mot 
of creatures are so little understood, that any 
dence which may assist our research should nol 
rejected. Call their actions as we may, they 1 
the effect of reason; and loving all the man 
and operations of these heaven-directed being 
have noted this, simple as it may be.'' Surely 
is an example of reasoning power, though it 
far short of what is observed in the bee and 
ant. The wars, the stratagems, and other inc 
tions of intelligence in the latter, in fact so stroi 
resemble the transactions of human beings, tha 
reading its history we might almost suppose th 
related to man himself. 
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Let us now suppose that we have ascended so high 
alcHig the course of our little stream, that, instead of 
its winding softly through the bed of the valley, it 
is brawling down the mountain's slope, here and 
there pausing from its wild music and turbulent 
motion, as it glides over some little level space, 
which, as we usually observe, is found to break its 
mpidity before it descends to experience a new 
&11 and to suffer more violent agitation. There is 
something peculiarly delightful in such a situation. 
Feelings occur there which no tongue can utter 
and no pen describe, but which, I think, all resolve 
themselves into the instinctive love of nature, which 
forms a part of our mental construction. The cliffs 
hanging over head, clothed with trees at the top, 
and with antique trunks of ivy creeping up their 
perpendicular and otherwise naked sides, with here 
and there a fissure or cavern ,opening its black jaws 
between them, contribute much to the picturesque 
beauty of the scene. Add to these the mossy 
verdure of the banks, and the intricacies of the 
nearly untrodden path between blocks of stone and 
rock, the evidences of former violence, when the 
now trifling current rushed with irresistible power 
down the ravine, and tore through every obstacle 
that opposed its terrific progress. 
How different has the scene once b^^xi ostv >^^ 
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spot where we stand from what it is now ! P 
and quiet, and smiling skies, and the song o 
lark, and the gentle warble of the wind, are all 
The very gnat that plays in mazy dance on iridei 
wings ; that speck, as it were, in the creation, fi 
in the air, as if exulting in its happiness. The o< 
which we led at the streamlet's mouth, now spi 
its ample mirror far below, and seems to repo 
the very lap of peace. The distant sail is an 
moving point in the horizon, a beacon, as it y 
rising from the sea, and fixed for ever to the 
That bark has measured, perhaps, the circumfei 
of the wide globe, has often glided on the sur 
sea with a favouring breeze, and often labour 
the storm amid the raging elements, when the c 
and the air were one wide scene of uproar, maj 
sublimity, and danger. Now it lies on the 
impatient of the delay, not a ripple chafing its s 
and not a breath moving the canvass that 1: 
from the extended yards. But this will not com 
long ; before to-morrow's sun it may again fee 
conflict of the waves, and again bound before 
fury of the blast. And why is there this con 
uncertainty of the winds and waves? The < 
poets speak of an endless spring ; of garden; 
the blessed, in which no changes of weathc 
climate shall alter the unvarying quiet and ser 
of the scene. But to live in such circumsts 
would, I imagine, be to lead a life of listless 
weariness, and stupor. One subjected to the 
of passing but a limited time in these garde 
ease, these scenes of quiet and repose, woulc 
palled with the sameness, the inactivity, the 



COMPOSITIOK or WATER. 59 

of mental stimulus which must reign in such a 
state, and the mind would soon long for the changes, 
the uncertainties, the hopes, and the fears of our 
present being, rather than submit to the idle, stupid, 
dull, and senseless torpor of such an immortality. 
That broad and smiling sea, which now lies beneath 
us in such stillness and beauty, would in time lose 
its interest did it never alter ; but one great cha- 
racteristic of the works of the Deity is, that with 
endless beauty there is endless variety and change. 
The ocean is scarcely ever, even for one hour, 
the same; the morning breeze may sink into a 
mid-day calm, and that again may, before another 
day, be exchanged for the careering blast that is 
maddening the billows into foam, and dashing them 
in thunder on the leeward shore. 

You should always recollect, that it is a most in- 
structive exercise of the mind to think upon objects 
not only as isolated, but also in their connections 
and relations to nature as a whole. Let me, there- 
fore, now turn your attention for a time to the 
element which composes our little streamlet and 
the wide-spread sea. Is it a simple substance? 
No, it is composed of two other bodies joined in 
diemical union. And what are they ? The very 
opposite to what we might d, priori imagine. They 
are two airs, and one of them is lighter than any air 
known ; it is the lightest, indeed, of all ponderable 
substances. The one is oxygen, that part of the 
atmosphere which is absolutely necessary for the 
respiration of man and animals, whether they live 
in air or water. The other is hydrogen, or inflam- 
mable air, so named because it burns, and explodes 
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when a taper or flame of any kind is applie 
Oxygen, however, is as necessary to combusl 
it is to respiration, and hence the inflamma 
will not burn unless oxygen be present. Nc 
serve this singular fact ; these two gases forn 
by their combustion, and combustion itself is 
sarily dependent on one of them, the oxygc 
yet water, the product of the combustion 
two, is among the most effectual agents we c 
to extinguish fire. The torrent of rain whic 
during a thunder-storm is formed, in a consi( 
degree, at the time, by the infiammatorj' ex; 
of these two gases, or airs, from their being : 
by the electric spark, or lightning, passing frc 
cloud to another. These subjects you will 
fully comprehend when you get better acqi 
with chemistry and natural philosophy ; and 
present object is to steer clear of what is too a1 
or difficult to understand, I shall only ad> 
some of the more obvious and easily coraprel 
qualities with which water is endowed. 

And how often, let me remark, have we ci 
admire the simplicity with which the greatest 
are brought about in the operations of nature I 
different are the phenomena presented by 
simply from its being more or less in unio 
heat I Let it be cooled down to thirty-two c 
of Fahrenheit's thermometer, and what a me 
phosis does it undergo — so soft, so movea 
penetrating, so liquid, so yielding as it is, 
becomes a solid mass, a block of ice ; and^ s 
to say, though it has thus become solid, a: 
given out much caloric or heat, yet it has r 
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come heavier, but, what is still more remarkable, 
it has acquired greater levity. It is a general law, 
that bodies contract by cooling and expand by heat- 
ing; but water is an exception to this rule: and 
why it is so let us enquire, for, you know, there 
must be a reason for it, as we have now done for 
ever, I hope, with the chimera of chance. Water, 
like other bodies, does contract by cooling, but only 
to a certain extent ; when cooled to forty degrees 
of Fahrenheit's, it then begins to expand, and con- 
tinues to do so down to thirty-two degrees, when it 
becomes ice, and ii^ that state is more expanded 
still by the crystallised arrangement, which its par- 
ticles assume. Suppose, now, that, like other bo- 
dies, it went on contracting in proportion to the 
quantity of heat lost, what would be the conse- 
quence? The ice, in place of swimming, would 
sink, and what then would be the condition of many 
of the most beautiful spots on the globe ? The 
lakes of Cumberland and Killarney would then 
have little attraction for painters and poets, nor 
would the lovely scenery of Loch Lomond be ex- 
plored by means of a pleasure steam-boat. The 
beds of these beautiful lakes would be choked with 
ice, which no summer sun could melt. But this 
would not be the extent of the evil ; the fish and 
other inhabitants of the water would perish ; the 
rivers, blocked up with the sunken masses of ice, 
which would accumulate, and cause the stream to 
overtop its banks, would inundate the countries 
through which they flow. Ice, as things are, often 
proves a formidable source of danger; it carries 
away bridges, and, in form of floating island^^ e.w-> 
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dangers ships ; but these are trifling when comparec 
with the ruin which it would have brought upon i 
large portion of the globe, had water not been in 
yested by the Almighty with properties that breal 
through those established laws of caloric by whid 
other bodies are influenced. 

The circumstance of ice floating is, moreover, « 
positive good, as it thereby protects the inha* 
bitants of the water over which it is encrusted flrom 
suffering the extremes of cold which they otherwise 
would ; for, like snow, it is a very bad conductor d 
heat, and consequently the water beneath, with the 
exception of its upper stratum, retains its ordinaiy 
temperature, and this upper colder stratum being 
expanded, floats on that below, and thus a mixture 
of the two is prevented. Though to some it might 
seem a little paradoxical, yet nothing is more true 
than that ice and snow are, in certain cases, the 
warmest of coverings. One might suppose that to 
dwell in a hut or house made of either would be 
almost the height of human misery and privation ; 
and yet such is not found by experience, so long, 
at least, as the atmospheric temperature is not 
above freezing. The account given in Captain 
Parry's second voyage, of the snow huts of the 
Esquimaux, is sufficiently illustrative of this. During 
extremely cold weather these good people are 
comfortable enough in their dwellings; for how- 
ever cold it may be on the otUside, the frozen 
walls prevent the inside from being lower than 
thirty-two degrees. But when the severity of 
the winter abates, and the walls begin to melt, 
then they are subjected to colds, coughs, and 
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Other inconveniences. Under date of Thursday, 
February 28th, 1822, Captain Parry observes of 
the inhabitants of a small village composed of 
live huts in Winter Island, that *' almost the 
whole of these people were now affected with 
violent colds and coughs, occasioned by a con- 
siderable thawing that had lately taken place in 
their huts, so as to wet their clothes and bedding ; 
though we had as yet experienced no great increase 
of temperature. From the nature of their habit- 
ations, however, their comfort was greater, and 
their chance of health better, when the cold was 
more severe. On this account they began to make 
fresh alterations in these curious dwelling-places, 
dther by building the former apartments two or 
three feet higher, or adding others, that they might 
be less crowded. In building a higher hut they 
construct it over, and, as it were, concentric with 
the old oiie, which is then removed from within. 
It is curious to consider that in all these alterations, 
the object kept in view was coolness^ and this in 
houses formed of snow I" 

There b much more connected with the subject 
of water, which may serve as a useful occupation 
for you to consider, such as its universal diffusion 
in animals, plants, and minerals ; the vast mass of 
it which forms the ocean, that medium by which 
the most distant nations communicate with each 
other ; the saltness of the sea, which qualifies it to 
be the habitation of innumerable animals and plants 
irhich could not exist in fresh water; the tides, 
which, by keeping it in constant motion, prevent 
its becoming putrid; and the effect which its salt* 
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ness has in limiting the boundaries of the polaf 
ice ; for were the ocean composed of fresh water, 
the dominion of frost would extend much nearer 
the tropics than it does. When you further con* 
sider water under its forms of dew, of vapoar, 
of steam, and all the wonders connected with die 
latter ; when you think on the formation of the 
clouds, on the irresistible expansion of ice, on the 
laws by which fluids are governed; you must be 
satisfied that the consideration of water is no barren 
nor uninteresting employment of the thoughts^ 
You will find, that had it been heavier, or lighter, 
or less moveable, or more elastic, it would not have 
answered the ends intended. 

Here, then, though remote from human haunti, 
in a wild glen channelled down a lonely mountain's 
side, we find that matter for contemplation is not 
deficient. Where, indeed, can we go, and not find 
every thing full of instruction, if we but take the 
trouble to search for it ? and what instruction can 
surpass that which makes us more intimate with 
the wisdom of the operations of nature, and shows 
us, that not from what is strange, or uncommon, or 
povel, only, is knowledge to be acquired, but that 
every object in existence contains an important 
lesson, the study of which, by giving us more 
enlarged views of the Deity, will ennoble our 
minds, and make us better as well as wiser men ? 
Even this little stream that glides murmuring at 
our feet may, as you perceive, serve to raise oux 
thoughts to the Source of all knowledge ; but all 
the glories of nature may lie before us, and tell 
nothing, and teach nothing, if we do pot give the 
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mind its natural bias, and search for the wisdom 
which they contain. 

How little have the pleasures and resources 
to be found in solitude been comprehended I How 
many have retired into the shades of country life, 
thinking to find peace and happiness, when, in place 
of these, they have experienced only listlessness, 
languor, irritation of mind, and misery I How 
many, after making the trial, have left the rural 
retreat that was to form their easy transit from the 
troubles of this world to the happiness prepared for 
them in a future state, and again joined the bustle, 
the turmoil, the cares, and the anxieties of the life 
which they had left I But there is no true hap- 
piness where the mind is not in some way employed ; 
and the citizen of a town, who, having made his 
fiutune, retires to spend the rest of his life in the 
country, being cut off from his usual mental oc- 
cupation, and not having other resources within 
himself, is, and must be, unhappy. The best cure 
for this is, I believe, the study of nature ; I mean 
the practice I have been all along recommending 
to you, of looking at and considering her pro- 
ductions in reference to their Author. When a 
man is placed in a wild, or a romantic, or a rich 
piece of scenery, is he, with Zimmerman, to look 
for the <^ pleasures of solitude," by sitting down 
under a tree, and reading some work of human ima- 
gination, or a history of wars, battles, and court 
intrigues ? This is nothing more than the solitude 
of a study, without its advantages. No : let him 
leave his book at home, and learn to read the great 

F 
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volume of God that lies before him ; let him 1 
to the mountain, and reflect on the Power t 
heaved its huge bulk from the plain beneath ; 
him think of its strata, torn from their deep fou 
ations in the earth, that they might become n 
accessible to his inspection; let him muse u 
the rivers or streams which originate in the rece 
of its bosom; let him learn the history of 
eagle, that builds in its inaccessible clifis. — 
why need I particularise farther ? What is tl 
in earth, or air, or water, that does not abount 
entertainment and instruction? Is it not ex 
ordinary that this mighty fund of knowledge i 
little drawn upon ? How few have one idea u 
the subject ! Many, indeed, talk of nature, 
think that when they repeat the cuckoo- song t 
have been taught to utter, that ^' God has m 
every thing," they of course know all tha 
necessary, or desirable, or useful ; but this mi 
able subterfuge is as if a person should state, i 
he was sufficiently acquainted with the cont 
of an Encyclopaedia, because he could pronoi 
the name of its publisher. And yet these pe< 
will be highly offended, if an insinuation even 
thrown out, that every thing visible and invis 
has not been made solely for man's use ? Were 
vermin that prey upon him when he beco 
subject to poverty and disease made for his v 
Was the tape- worm made to serve him ; or 
hydatid that forms in his liver or brain, and dest 
him ? Was the chigoe made to benefit him ? i 
how comes he to lose a leg or his life by the i 



NOXIOUS ANIMALS. — HUMAN MIND. 67 

ling of that insect in his skin ? Were the sand-fly, 

or the mosquito, and many others which torment 

him by their bites ; or the serpent, which wounds 

and poisoqs him to death; or the scorpion, or 

the centipede; or the locust, which eats up the 

vegetation of whole countries, and causes him to 

die of famine by thousands ; or the Hessian fly, 

vhich destroys his crops unseen ; or the ship- 

watm, which honeycombs the bottoms of his vessels, 

and renders their state dangerous ; or the white 

r ant, that devours his furniture as its own lawful 

property (and I might go on long enough) ; — were 

these made to serve him ? In one sense we may 

leply in the affirmative. It is very well, perhaps, 

' when a person is making his dinner of fresh salmon, 

I to say that the salmon was made for him to eat ; 

[ hot when a sailor falls overboard, and is devoured 

; by a shark, if the latter could speak, might it not 

with as much truth say that the sailor was made 

for him to feed upon? Man owes every thing 

to his superior intelligence; and in this sense 

'i he may consider that every thing was made for 

'. him, because there is nothing in existence which 

I he may not mentally apply to use — even the wild 

\ beast, or the fish that would devour him. But 

I that every thing was made to add to his bodily 

\ conveniences, or comforts, or luxuries, is contra- 

\ dieted by every day's and every hour's experience. 

F It may be gratifying to our vanity, or it may fill us 

j with proud and arrogant ideas of ourselves, to look 

■ on man as the lord of this world, and to suppose 

that every thing which exists, exists only for him, 

F 2 
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and for the purpose of contributing to his 1 
porary conveniences and wants. The true ^ 
however, of considering this matter, is to attnl 
all advantages which man possesses over other ( 
tures to his superior intelligence. This, and 
alone, ^ves him the superiority ; and but for 
he would be the most helpless animal on eartl 
indeed, he could exist at all. 
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LETTER VIL* 

Evert branch of science is useful to every other 
lyranch ; and if a man be acquainted with various 
sciences, he will be able to bring a greater mental 
power to bear on any one, than if he wanted the 
others; and hence, I would recommend you to add 
to Natural History a knowledge also, as far as is 
in your power, of Natural Philosophy, Chemistry, 
Physiology, and such other subjects as lie within 
your reach. A knowledge of Physiology and Che- 
mistry is particularly valuable to the naturalist : — 
it gives him a much wider range of thought in his 
hicubrations on the works of the creation, and 
expands his mind to a fuUer comprehension of the 
ultimate ends intended by the Creator in many 
instances, than without this accessary knowledge 
be could have. When, for example, upon a fine 
ipring day we walk into the country and see the 
process of committing the seed, which is to form 
the future harvest, to the bosom of the earth, we 
cm seldom enjoy a more interesting prospect of 
■store and of human industry. The wild flowers 
■e then beginning to appear, the birds carol from 
the yet ]ea£e8S trees, and the lark, high in the 

* Thb Letter, which was not contained in the first edition, 

b cUelj taken fl-om an address which I delivered on the 

afib0 BmLrAsi MvsEUUt Nov. 1. 1%S\. •— ^.\».\^. 
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heaven, quivering on rapid wing, pours out hit 
exulting song — the sower stalks over the preparec 
ground, showers the seed-grain on the surface, anc 
then, to use the words of Thomson, — 

*' The harrow follows harsh, and shuts the scene.** 

But the scene does not so shut up to the scientifii 
naturalist. He traces the steps which the seec 
passes through in its developement to the green ant 
growing plant ; and he may even make it a point 
from which, as from a centre, he may expand hii 
thoughts far and wide through the fields of creation 
Without pretending to illustrate the germinatioi 
of a seed in all its aspects and bearings, I will, a 
exemplifying the principle which I have laid down 
that any one branch of science is better understooi 
by having a knowledge of other branches, occup] 
your time a little with some observations and re 
flections on the growth of plants from their earlies 
or seed state. 

On examining a fresh bean, or one that has beei 
softened for some time in water, we observe, firsl 
that its external part is a coat, skin, or husk, en 
veloping the rest of the seed. This coat is reall 
double ; but the outer layer or cuticle is extremel 
thin, and not easy to detect. We next perceivi 
on removing this husk, that the seed is not singl 
but formed of two parts, halves, or lobes, placed i 
juxtaposition, and only united at one small spac 
near the larger end or base, where the scary or ey 
(or hilumj as it is technically called,) is placed. 

The two lobes or halves of the bean are calle 
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eofykdans; but, large as they are, they do not con- 
stitute the most essential part of the seed. The 
small portion, where the two lobes are joined, is 
that part, and is, in fact, the entire plant, with all 
its leaves and flowers complete, but compressed 
into the smallest bounds ; and hence, if we removed 
this little portion, and then planted the rest, we 
might look in vain for the young bean to make its 
appearance: the seed would die and rot in the 
ground, but no green leaf would ever spring from 
it. This little part was named the corculum (which 
means little heart) by Linnaeus, and is with equal, 
or, indeed, greater propriety, called the embryo ; it 
being in truth the plant in its earliest state. 

Let us now observe what takes place in a bean 
vhen planted in the earth. The first change is, that 
the lobes swell from the absorption of moisture, 
and at length the coat or husk bursts. The radicle, 
or young root, is next seen to push out and strike 
down into the soil; and when it has acquired a 
certain length, then the part which is to form the 
stem, leaves, and flowers begins to expand or grow 
also, and at length emerges into the light and air. 
This part is named the plumide, or plume. 

In this process of germination or growth of a 
seedy you will remark that the radicle is always 
formed, or, to speak more correctly, is developed, 
before the plume; and you will easily recognise 
the wisdom of this arrangement : for, as the root 
is the organ by which the plant is to be nou- 
rished, the importance, or, indeed, the necessity of 
its being ^rst called into action, must be apparent; 
and this being requisite, you cannot fail to appre- 

F 4? 
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ciate the <»niequeDce of which it is, that thi 
■titution of the teed ia sudi as to accomj^iH 
abject required. But the physiologist aaki 
the root be necessary to the growth of the 
what is necessary to the growth of the root u 
is able to provide for itself, and extract nutr 
from the ground P 

The lud, or the lamb, or the calf, is doui 
until it can live by cropping herbage from a 
tain of nutriment supplied by the mother ; in 
words, the milk. Has the young bean any 
provision? Yes; and without that it could i 
developed into the growing plant. The lot 
the seed perfonn to it the same office that i 
formed to the young animal by the udder.* 

I have now to observe, that, however hom oge 
and luorganised the seed-lobe may appear, 
nevertheless full of vessels, and these commu 
with that part of the embryo plant which ex 
inlo tilt- n)utlct. ^VlK■]^ " " " 




OF THE BEAK. IS 

>ut the pan which is to rise and fbnn the 
item still continues of its original small di- 
ns, until the rootlet has attiuned suffident 
h and volume to extract and elaborate the 
-e and nutritive particles from the soil. At 
it does acquire sufficient maturity: it ela- 
nourlshing fluids, which now go to the 
e or plantlet; and it, in its turn, next expands 
developed into the green stalk and leaves, 
raise themselves as they grow into the air 
;ht. The seed-lobes having then done their 
nd acted the part of a bountiful nurse, die, 
sappear. The plant is fijly established in 
1 Bteength ; it grows on, from day to day, to 
^tined form and dimensions; it flowers; it 
es a numerous progeny of seeds, which €»n- 
he species : and thus, in this fugitive annualf 
e a picture of the process by which man, in 
: extended portion of time, though by a diC 
organisation and economy, grows, flourishesi 
B, dies, but still his race continues as before 
pie and inhabit the earth, 
ire 5., copied from Grew, will more clearly 

Fig. 5. 
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explain the remarks I have just made ; and 
here observe the beautiful arrangement by wl 
the young plumule is protected in this tender s 
from the rough contact of the mould : jou see ' 
it is safely lodged between the seed-lobes, ani 
by them completely defended. 

l^is next figure, €., is a dissection to show 
Fig. 6. 




ramification of the vessels in the seed-lobes, w 
convey the nutritive fluid, concocted in them 
the rootlet. It is rather, however, to be consid 
as a plan formed from various dissections, thai 
what could be shown at one time; but it is not 
less true, as to the real structure. This rami 
tion of vessels through the seed-lobes Grew na 
the geminal root, 

llie proceed I have now described may, perl: 
seem to be all that is necessary to be known 
specting the germination of a seed : but let m( 
press upon your mind the conviction, that the 
always something of importance in the phenoc 
presented by natural objects beyond what li( 
the surface ; and the process of germination, I 
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ever admirable and perfect it may appear, so far as 
I have described it, will afford still farther, to the 
l^ysiological student, matter for the deepest re- 
flection. What is this principle of life which lies 
dormant in the seed till put into action by being 
placed in the earth ? No man can tell ; we know 
nothing of the real nature of life, either in animals 
or plants. It is one of the many mysterious things 
ever before us, yet which we only know so far as 
their phenomena are unfolded, but of whose ultimate 
or essential nature we have no conception. One 
thing relating to it, however, must, I believe, be 
admitted, namely, that life can only proceed from 
life ; and whatever the principle, or rather whatever 
the unknown cause, of life may be, we know that it 
may long exist in an organised body without be- 
traying itself; while in others, while equally unper- 
ceived, it soon dies, and cannot, by any art, be 
restored. A bulb found in the hand of an Egyptian 
mummy grew freely when brought to Europe, 
though it must have been several thousand years 
previously enclosed in the mummy-case. Some 
seeds will preserve their germinating, that is, their 
living power, for many years, as the bean : wheat, 
which is often found in mummy-cases, also grows 
freely; while others, as those of the coffee-tree, will 
not germinate unless they are planted soon after 
they have ripened. Why this is so we cannot tell. 
Some, again, germinate in a day or two, as occurs 
in those of garden cress; while others, as of the rose 
and hazel, require to be buried two years. 

These, and many other phenomena connected 
with life, show that it is characterised by the 
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greatest variety ; but they also show that the seec 
must possess its latent vitality, or it never will pro- 
duce a new plant. The cofFee-seed, if set when i 
year old, would produce nothing ; it would not get- 
minate, because it has lost its living essence, and 
life never can originate from a body that is dead 
A dead seed can never give birth to a growing, thai 
is, a living plant. 

When a seed or grain of any kind, therefore, h 
planted or sown, do not imagine that it dies — it 
loses its appearance as a seed, indeed, but there u 
no death ; it is converted into the future vegetable 
and thus the life, or vital principle, infused by the 
Almighty into the first of the race which he created 
is continued down from plant to plant, from anima 
to animal, and from age to age. 

Perhaps the bean is not sufficiently demonstrativ< 
of these truths; and, therefore, I must give yoi 
farther evidence. Let us attend to a lupin. Th( 
seed-lobes of the bean, af^er they have sent th< 
nutritive streams concocted in their vessels to thi 
rootlet, remain in the ground, and as the plan 
increases they disappear. But the lupin is ver 
different, since the seed-lobes in it, instead of thu 
remaining in the soil, rise above it^ and are changei 
into green leaves. , There is no death of the see 
here, then, but there is a change ; and though ther 
is as little death in the bean, that is not altogethc 
so evident as it is here. 

In a large proportion of seeds the seed-lobes ai 
evolved into leaves, which rise above the surface c 
the ground, and are, as I have already stated, calle 
seminal leaves, I believe we owe their discovei 
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to the illustrious Grew. They are always of a shape 
different from that of the other leaves of the plant ; 
and until the latter has gained strength enough to 
be nourished by the root, and to breathe air by its 
proper leaves, they are just as necessary to its 
existence and developement, as the seed-lobes are 
to the bean and other species which do not assume 
the change into green leaves. The farmer oflen 
experiences an important and serious proof of this, 
m the loss of his turnip crop, from this seminal or 
first pair of leaves being devoured by insects. 

In the preceding letters I have dwelt, in a number 
of instances, on the perfection with which the dei|ign8 
of the Deity are accomplished ; and, with the same 
new, let me ask, whether, so far as we have now 
gone with the germination of a seed, every thing is 
provided for that the case requires? The seed- 
lobes prepare the proper nutriment; the rootlet 
expands, and the plumule is next developed into 
the growing plant; but still something more is 
lecessary to the perfection of the process, and that 
8, that the rootlet should have an uncontroUable 
)ropensity to penetrate into the earth, and the 
)lumule an equally strong disposition to leave it : 
br, were there not this disposition in the constitu- 
ion of the seed, it would, whenever it was planted 
yr had fallen in a wrong direction, send the rootlet 
ibove ground, while the plumule would shoot under 
it, and the whole would, in consequence, perish. 
But, constituted as it is by its all-wise Creator, it 
matters not in what position it may be placed ; the 
rootlet and the plumule always take their proper 
respective directions. 
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Paley, in the 20th Chapter of his Natural Theo* 
logy, has the following excellent passage: — << When 
a grain of com is cast into the ground, this is the 
change which takes place. From one end of the 
grain issues a green sprout ; from the other a num- 
ber of white fibrous threads. How can this be 
explained? Why not sprouts from both ends? 
Why not fibrous threads from both ends? To 
what is the difference to be referred but to der 
sign; to the different uses which the parts are 
thereafter to serve ; uses which discover themselves 
in the sequel of the process? The sprout, or 
plumule, struggles into the air, and becomes the 
plant, of which, from the first, it contained the 
rudiments : the fibres shoot into the earth ; and, 
thereby, both fix the plant to the ground, and 
collect nourishment from the soil for its support 
Now, what is not a little remarkable, the parts 
issuing from the seed take their respective direc- 
tions, into whatever position the seed itself happens 
to be cast. If the seed be thrown into the wrongest 
possible position, — that is, if the ends point in the 
ground the reverse of what they ought to do, — every 
thing, nevertheless, goes on right. The sprout, 
after being pushed down a little way, makes a bend, 
and turns upwards: the fibres, on the contrary, 
after shooting at first upwards, turn down. Of this 
extraordinary vegetable fact, an account has lately 
been attempted to be given. < The plumule (it is 
said) is stimulated by the air into action, and 
elongates itself when it is thus most excited ; the 
radicle is stimulated by moisture, and elongates 
itself when it is thus most excited. Whence one 
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of these grows upward in quest of its adopted 
object, and the other downward/ * Were this ac- 
count better Terified by experiment than it is, it 
only shifts the contrivance: it does not disprove 
the contrivance ; it only removes it a little farther 
back. Who, to use our author's own language, 
^adapted the objects? ' Who gave such a quality 
to these connate parts as to be susceptible of dif- 
fatnt ^ stimulation ;' as to be ^ excited' each only 
by its own element, and precisely by that which 
the success of the vegetation requires? I say, 
* which the success of the vegetation requires :' for 
the toil of the husbandman would have been in 
vain, his laborious and expensive preparation of the 
ground in vain, if the event must, after all, depend 
iqx)n the position in which the scattered seed was 
sown. Not one seed out of a hundred would fall in 
a right direction." 

In this passage there is one little mistake, though 
it does not affect the argument. The green sprout 
does nU issue from one end, and the fibrous root 
from the other, but both grow, as in the bean, 
from the same point. When, however, we super- 
ficially examine a germinating grain, there is the 
appearance of a double origin of the plume and 
rootlet; and this, perhaps, is connected with a useful 
part of the economy of the process. We saw 
that, in the growing bean, the plumule lies for a 
certain time enclosed between the seed-lobes, and 
is therefore safe until it has strength enough to bear 
the contact of the rough mould. Now, the husk of 
the grain seems to me to answer, in this respect, 

* Darwm*s Phytologia, p. 144. 
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the purpose of a second seed-lobe ; the plume and 
radicle protrude from one end, but the former passei 
between the seed-lobe and the husk till it reachea 
the other end, and then it protrudes itself into the 
soil. Hence, though the appearance of a germi- 
nating grain is that of the green leaf springing 
from one end, and the root from the other ; yet, 
when we strip the husk off, it is found that both 
have sprung from the same end, but the leaf had 
passed under the husk, protected from the soil 
till it reached the opposite point. 

Now, is not this common process, this growth of 
a seed, a most admirable proof, first of Divine wisdom, 
and next of Divine power ? Suppose, for a moment, 
that seeds had not the useful propensity here ad- 
verted to, we should then readily appreciate the 
vast advantage which would result could the grain 
be but invested with it ; but no human power could 
give the propensity; no being but the Almighty 
could endue the seed with this uncontrollable dis- 
position to erect the one part into air, and sink the 
other into earth ; and, therefore, even in this so 
common process, we perceive the wisdom, the 
power, and the goodness of God ; — his wisdom to 
contrive, his power to complete the contrivance, and 
his benevolence in so doing. 

Why the seed-lobes of some plants should remain 
concealed in the ground, and those of others rise 
in the form of seed-leaves, we do not know. Neither, 
I believe, can it be explained why some seeds have 
only one cotyledon, some two, and others mon 
than two, as in the pine tribe. 

In taking a spring walk, you will find consider 
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ible [Measure in marking the various appearances 
which the first, or seminal, leaves of plants present. 
They are always, as I have said, different from the 
others, on which account Grew called them dis- 
umUar leaves; and we may here observe the direc- 
tion and ramification of the seminal root ; for the 
Ivanching fibres, seen by holding these leaves up to 
the light, are those of the seminal root as they 
existed in the seed-lobe, but are now apparent by 
their greater development.* 

Among other reflections which may occur to you 
m these examinations, I would have you to think 
of the mutual connection which exists between the 
different parts of nature, and the dependence which 
in living beings, whether animal or vegetable, have 
i^n circumstances external to themselves. With- 
out water, neither animal nor plant could exist; 
fight is almost as necessary ; heat also ; and, 
perhaps, electricity ; and, it may be, several un- 
known influences or elements, as yet too subtle for 
oar researches to detect ; while air is more imme- 
diately necessary for both animal and vegetable life 
than food itself. 

And here we see, how to destroy the seminal 
leaves is equivalent to destroying the whole plant, 
— they are now its organs of breathing, its lungs ; 
and, when their function is cut off, the plant dies, 
as much from want of air as an animal does when 
it is drowned, or otherwise dies by suffocation. 

And why is this air so necessary to animal and 
vegetable life ? No one can tell ; we merely know 



* See Grew*8 Anatomy of Plants, page 10. last paragraph., 
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the fact, tliat it is so, and we know no more upon 
the subject, so far as the ultimate object is an- \ 
cerned. It is ascertained, indeed, that oxygen ii ] 
the ingredient, in its composition, on which life * j 
dependent ; but it is ascertained also, that pot i 
oxygen gas, breathed alone, is too stimulant, and =; 
that animals soon die in it; and this knowledge 
gives us another insight into the wisdom of the 
Deity ; for, had not the oxygen of the air we 
breathe been mixed or diluted with another kind ot [ 
air of a passive nature, life could not have been 
sustained by it. 

Oil of vitriol is, you know, a strong corrosive 
poison, and a small quantity of it swalloiyed, in tti 
concentrated or pure state, would prove fatal ; bul 
you know also, that when diluted, and consequ^dy 
weakened by the addition of a large quantity of 
water, it can not only be swallowed, but is a f^ee- 
sant drink, and an efficacious strengthener of the 
stomach. Now the atmosphere forms a paralld 
case ; the oxygen is too strong by itself, but every 
twenty parts of it being diluted with eighty parts of 
nitrogen or azotic gas, the mixture forms the mild 
and grateful air on which our life depends from the 
first breath that is drawn, till the last, when life 
and respiration cease together. There are many 
gases which, like nitrogen, are unfit for respiration, 
when not mixed with oxygen ; but none could so 
well have answered the purpose of combining with 
it to form an atmosphere; and, though its utility 
depends on its negative properties, yet it maytx 
considered almost equally necessary to animal life, ai 
the more active oxygen with which it is combined. 
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It appears to be every day more and more evi- 
at, that the deeper we get into scientific dis- 
rery, the stronger and stronger proofs do we find 

the divine wisdom and power ; and in the com- 
sition of the atmosphere (which is a discovery of 
mparatively modem times), we perceive these to 

very strongly marked. There is every reason 
believe, that had the oxygen and nitrogen been 
xed together in< any other proportions than they 
i, the atmosphere would not have been proper 
' the^support of animal life ; and compounds, of the 
)8t deadly nature, are, we know, formed, by che- 
cally combining these airs together in different 
entities; as for example, the air called nitrous 
id gas, which consists of four proportionals of 
7gen, and one of nitrogen, so far from being of a 
utary nature, is instantly fatal to any animal that 
lales it; and the nitric aCid, or aqua fortis of com- 
irce, is formed by chemically combining other 
^portions of oxygen and nitrogen. These, how- 
;r, are chemical compounds, but the gases of the 
aosphere are simply mixed together, and not in 
mkical union. 

inother important result of the oxygen of the 
losphere being diluted with nitrogen is, that the 
ivity of combustion is kept down by it. Any 
ning substance put into nitrogen is instantly 
inguished; but the same ignited substance 
nged into oxygen bums with a fury and bril- 
icy, of which those who have not seen the ex- 
iment could have no conception. Were the 
losphere composed of oxygen alone, the spark 
n a flint would risk setting fire to the globe itself. 

G 2 
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The air contains, also, a little water, and a very 
small quantity of carbonic acid, but the mixture of 
oxygen and azote we are to consider as the atmo- 
phere; — and of what moment, what importance, 
is it in the great, economy of nature I We set the 
highest value on gold, on silver, on pearls, on pre- 
cious stones ; but what are these but the merest 
baubles, compared with that beneficent aerial foun- 
tain of life which is breathed by every organised 
being ; by every man, quadruped, bird, reptit'e, fish, 
insect, animalcule, tree, shrub, herb, and vegetable 
form, however large or minute, on the whole extent 
of this earthly orb. 

And what would the earth have been, had it 
been formed in every respect as it is, but wi^kait 
an atmosphere? It might have continued to rdl 
on its orbit, and perform its diurnal revolutions as 
at present ; but what a blank would its surface be, 
compared with that which it now exhibits? It 
would be one wide scene of desolation, or at least 
of destitution, and an imperturbable death-like si- 
lence would reign over all its ample bounds; — all 
would be a dead, sterile, naked wilderness. Nt> 
eye would see the alternate change of light and dark- 
ness ; no voice of congratulation would hail the 
dawning morn, or view with delight the varied hues 
of. the declining day. No forests would wave to the 
breeze ; no pine would crown the mountain rock, 
nor shrub nor herb adorn the valley or the river's 
bank. No sounds would fill the empty void ; — the 
ocean flood would sweep on in silence ; for without 
air, there can be no sound : — neither animal nor 
plant could inhabit the dreary domain ; for, without 
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air, no animal nor plant can live. The dead re- 
gion would possess no trace of the forming hand 
of Deity, in those mighty examples of his power, 
wisdom, and beneficence, the organised kingdoms 
of nature. 

Thus lifeless, barren, destitute, would have been 
this earthly ball which we inhabit, and which, as it 
is, forms so glorious a contrast to what we may 
conceive to be the state of a world unglfted with an 
atmosphere. Instead of a picture of inanity and 
desolation, how different are its present circum- 
stances I How numerous the species of vegetables ; 
how various their forms and colours ; how import- 
ant their uses ; how ample the green envelope with 
which they at once clothe and beautify the glob6 ; 
how infinite the examples they offer to us of divine 
workmanship and inscrutable wisdom I 

And with respect to animals, of which we are at 
the head, how vast is the instruction to be found 
in their history and organisation ! It may be said, 
indeed, that God could, if he pleased, have made 
animals and plants to live without an atmosphere ; 
but we have nothing to do with that : — it is suffi- 
ciently obvious, that man, animals, and plants could 
not, constructed as they are, have existed in this 
world without oxygen. Respiration is a necessary 
and unavoidable function attached to our being. 
We cannot live unless we breathe ; and whatever 
may be the constitution of the inhabitants of other 
worlds, and whatever may be the laws to which 
they are subjected, the breathing of air in this is 
absolutely necessary to our existence. 

G 3 
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However much it may be the custom of some 
writers of the present day to disparage the Lin- 
naean system of Botany, it certainly is, I think, of 
more use to a beginner than any other that has 
ever been invented. In fact, for all practical pur- 
poses, it excels every other. It has its imperfections, 
no doubt, and so has every system .that ever has 
been or ever will be formed ; but on the whole, for 
the purpose of leading the student pleasantly and 
with comparative ease to a knowledge of plants, 
there is none to be compared with it. I would re- 
commend you to commence your botanical pursuits 
by studying the wild plants which are the growth 
of your native place : and do not content yourself 
with getting merely their names; compare, mi- 
nutely, every plant you examine, with the descrip- 
tion given of it in the best Floras of the country^ 
some of which are named below.* To know a 
plant at sight, and be able to state its scientific 
appeUation, many consider as constituting the great 
object of botanical learning ; but you might just as 
well suppose, that to know the names of men and 

* Withering's Arrangement of British Plants, seventh 
edition; Smith's English Flora; Greville's Flora Edinensis; 
Hooker's Flora Scotica; HulPs British Flora; Purton's Mid- 
land Flora. To these many more might be added, if ne- 
cessary. 
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women, so that you could say, << That is Mr. such a 
one," and " This is Mrs. such another,** without 
knowing any thing farther about them, was to have 
a knowledge of them. You must not stop at that 
limit. It is a very essential step, indeed ; for unless 
you first learn the name of a thing, you cannot 
easily get information respecting it ; and this is the 
great use of the Linnsean system to the student, — 
it leads him to the name: but having found that 
(which is done by referring the plant successively 
to its class, order, genus, and species), you must 
enquire into its history, learn its uses (if it have 
way known use), whether in agriculture, diet, ma- 
nufacture, or the arts ; and for these, consult works 
of modem or recent date, for the old herbals 
abound in endless trash and nonsense. In fact, 
plants were formerly attended to almost entirely 
witli a reference to the shop of the apothecary ; and 
80 many virtues were attributed to them, that, were 
they real, the practice of physic might, without 
any impropriety, be handed over in toto to the old 
women. Medicinal herbs, or, in other words, all 
v^etables then known, were called simples; aixd 
when a man went out to collect plants, he was said 
to have gone " a simpling." Were I to quote for 
your amusement but a very few of the absurdities 
contained in any of the old writers, you might be 
inclined to think the term would have applied in an- 
other sense : but you must recollect that knowledge 
is progressive ; and had we lived in those days, we 
should, I presume, have been not a bit wiser nor 
less simple than our neighbours. The great bar t 
improvement in all ages has been the fondness & 

Q 4 
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theory, or rather, I should say, the adoption of 
opinions without evidence of their being founded in 
truth ; but the time is coming, I hope, when no- 
thing in science will be positively received, the 
truth of which cannot be proved by strict observ- 
ation and experiment. 

While I recommend that you should learn the 
economical and other uses of plants, you are not to 
conceive that I look upon these as the chief end to 
be attained in their study; neither do I consider 
the perfect knowledge of any system the great ob- 
ject. Both are of high importance, and both in- 
dispensable to the accomplished naturalist; and 
admitting this, I do not see why botany should be 
studied as a science unconnected, as it so often i>» 
with the various properties and uses of plants. If 
a species have useful qualities, why are these to be 
neglected ? If a tree produce a valuable secretiaO) 
as gum, or Indian rubber, or camphor, are we to 
think nothing of such secretion, and hold the sci- 
entific arrangement or classification of the tree to 
be the only or chief object deserving our attention 
or consideration ? If we wish merely to be scien- 
tific botanists, such may be the case ; but I think 
one great view, which every man who has time and 
capacity at the present day should entertain, is to 
combine science with useful knowledge, and to 
spread both as far as he can. These cannot be 
made too easy, and they ought, if possible, to be 
given in such a dress as to prove attractive and 
delightful to every man who can read and write^ 
This never will be the case with dry details, how- 
ever ingenious or perfect the system may he to 
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whidi they relate ; and hence, notwithstanding the 
great progress of science, as such, comparatively 
little taste for it has as yet spread among the people 
at large. Much, no doubt, will be accomplished by 
the exertions of the '< Society for the Diffusion of 
Useful Knowledge;" but the full accomplishment of 
what could be wished in this respect will never 
happen, till sufficient means are used to make 
people consider the phenomena and laws of nature, 
with a frequent reference to their Contriver and 
Creator ; in a word, tiQ they are taught to cultivate 
natural religion, — a thing of which the public in 
general know as little as of the terra incognita. 

After this digression, let me make some observ- 
ations on a few common plants, with which you 
cannot but be acquainted. Why is it that every 
one is pleased with the common ivy ? There is a 
charm about that plant which all feel, but none can 
tell why. Observe it hanging from the arch of 
some old bridge, and consider the degree of interest 
it gives to that object. The bridge itself may be 
beautifully situated ; the stream passing through 
its arches clear and copious ; but still it is the 
ivy which gives the finish and picturesque effect. 
Mouldering towers, and castles, and ruined clois- 
ters, interest our feelings in a great degree more or 
less by the circumstance of their being covered or 
not by the ivy. Precipices, which else would ex- 
hibit only their naked, barren walls, are clothed by 
it in a rich and beautiful vesture. Old trees, 
whose trunks it surrounds, assume a great variety 
of aspect; and, indeed, it is a most important 
agent in forming the beauty and variety of rur^l 
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landscape. It is also as useful as it is beautiful; 
and among its uses I would include the very thing 
of which I am now speaking, for I have no idea that 
the forms and colours in nature please the eye by 
a sort of chance. If I admire the ivy clinging to 
and surmounting some time-worn tower, and the 
various tints that diversify the parts of the ruin 
not hidden by it, I can only refer the pleasure I 
experience to the natural construction of the hunum 
mind, which the Almighty has formed to feel a 
pleasure in contemplating the external world around 
it. Who is insensible to the beauties of nature at 
the rising and setting of the summer's sun ? Who 
can behold the moonbeams reflected from some 
silent river, lake, or sea, and not feel happy in the 
sight ? None, I believe, in early life. When hard^ 
ened in the ways of men — when the chief good 
pursued is the accumulation of wealth, the acqui- 
sition of power, or the pursuit of pleasure, so 
called, — then mankind lose a sense of the beauties 
of nature ; but never, perhaps, till then. A love 
for them is inherent in the mind, and almost always 
shows itself in youth ; and if cherished at that 
period by education, would seldom be destroyed 
or become dormant in after-life, as it now so gene- 
rally is. 

The ivy is of vast advantage to the smaller 
birds, as it 'affords them shelter in winter, and 
a retreat for building their nests in spring and 
summer. Jt is in fructification in October and 
November ; and the sweet juice which its flowen 
exude supports an infinity of insects in autumn, 
while its berries are a store of nutriment for manji 
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birds in the early spring. Along with other ex- 
cellent observations relating to this plants you will 
find the following in the << Journal of a Naturalist/' 
2d ed. p. 85 : — " Those two extreme quarters of our 
year, autumn and spring, yield to most animals but 
a very slender and precarious supply of food ; but 
the ivy in those periods saves many from want and 
death ; and the peculiar situations in which it 
prefers to flourish, are essential to the preservation 
of this supply, as in less sheltered ones it would be 
destroyed. In the month of October the ivy blooms 
in profusion ; and spreading over the warm side of 
tome neglected wall, or the sunny bark of the broad 
ash on the bank, its flowers become a universal 
banquet to the insect race. The great black fly, 
and its numerous tribe, with multitudes of small 
vinged creatures, resort to them; and there we see 
those beautiful animals, the latest birth of the year, 
the admiral and peacock butterflies, hanging with 
expanded wings like open fl6wers themselves, en- 
jojring the sunny gleam, and feeding on the sweet 
liquor that distils from the nectary of this plant. As 
this honey is produced in succession by the early 
or later expansion of the bud, it yields a constant 
wpply of food till the frosts of November destroy 
the insects, or drive them to their winter retreats. 
S{Hing arrives ; and in the bitter months of March, 
April, and even May, at times, when the wild 
products of the field are nearly consumed, the ivy 
ripens its berries, and then almost entirely con- 
stitutes the food of the missel-thrush, wood-pigeon, 
and some other birds ; and now these shy and 
wary birds> that commonly avoid the haunts of man, 
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constrained by hunger, will approach our dwellings 
to feed upon the ripe berries of the ivy : now, too, 
the blackbird and the thrush resort to its cover, 
to conceal their nests. These early-building birds 
find little foliage at this period sufficient to hide 
their habitations ; and did not the ivy lend its aid 
to preserve them, — and no great number are pre? 
served, — perhaps few nests would be hidden from 
the young eyes that seek them. The early ex- 
pansion of the catkins of the sallow, and others of 
the willow tribe, whence the bee extracts its fint 
food, and the late blooming of the ivy, are indis- 
pensable provisions for the existence of manyrf 
the insect race." 

Now, only recollect how often you have seen 
the ivy in October, and the bloom of the sallow in 
April, without ever asking yourself why the one 
flowered so late, and the other so early. This is 
another example of the want of attention paid to 
things to which people have always been accus- 
tomed. Were a tulip to blow in the" open air in 
November, or a white lily in April, the whole 1: 
country round would flock to the wonderful sight; 
but the thousand examples of divine wisdom and 
arrangement that are daily passing before our eyes 
are neglected or despised. 

Let us enquire, whether the tendency of ivy to 
climb is a wise provision. If one great use of the 
plant in the economy of nature be the protection 
of animals, would the purpose not have been equally 
answered by an evergreen tree springing at once 
from the ground, and bearing branches like other 
trees? No; because the shelter afforded by ivyi 
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growing as it does around trunks, and on walls and 
rocks, is much more perfect and secure than could 
be attained, perhaps, in any other way. • But a 
question arises ; — Does it injure those trees and 
walls to which it is attached? This I cannot 
answer from my own observation ; but a very in- 
telligent and observing friend has informed me, 
that he is in the practice of encouraging the growth 
of ivy on his trees, and that he has no fear of its 
injuring them. This, however, is not proof suf- 
ficient. That it is not injurious to walls, I have had 
repeated assurance from persons who spoke from 
their own practical experience. When sufficiently 
old, so as to cover a wall, it protects it both from 
sun and rain ; and do we not every where see, that 
the part of a ruin best preserved, is that which the 
ivy covers? It may serve, too, as a substitute for 
a part which time has nearly removed, as was 
remarked to me by the friend above alluded to. 
" Had it not been for the ivy," said he, " that 
summer house " (directing my attention to a little 
square building, of which scarcely a stone could be 
seen through its verdant envelope) "would many 
years ago have been roofless and dilapidated ; the 
ivy has saved it from destruction." 

Were the sight not so familiar, we should find 
some difficulty in conceiving how a plant of such 
large dimensions could climb up and adhere to 
a steep wall or rock. It does so by sending out a 
number of claws, or root-like projections, which in- 
sinuate themselves into the pores of the body it 
ascends ; and by them it is kept fixed. It appears 
that these claws keep their hold by swelUn^^ so '■ 
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completely to Git the pores ; though some bn 
thought that atmospheric pressure was the dui 
agent of adhesion. Does the ivy, you may ad 
■hoot out these claws at random ? Not when it : 
of material consequence that they should procM 
irom one side only; and hence in the yowg h 
we find that they shoot only from the side Ihi 
is Implied to the tree or wall. If you examin 
a young ivy branch dimbtng up the smooth bar 
of a beech, you will find that its claws go out i 
great numbers from each side, and spread horizn 
tally (^- 5. a) ; and in tearing it off you will brin 

Fig. 5. 




portions of the epidermis, or outer layer of tb 
bark, adhering to them. It is evident that aa 
smooth bark this direction must be the mo: 
effectual in fixing them to the part, but if the latti 
be. rough and chinky, then you will observe thi 
the^%WS.,in general run perpendicularly into t\ 
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Enures, and do not spread out sideways, which in 
ihig case would not be so effectuaL When the ivy 
ii old enough to have a trunk, then the daws shoot 
(Nt froBi the latter, and its larger branches on all 
sides, so as to retider it rough, and as if clothed in 
bristles ; but we never see this in the young state- 
Through the medium of these claws, the ivy 
atcends to a great height ; it will mount the highest 
castle or tower, and wave triumphant on its summit ; 
tnd yet, though it climbs the trunks of very high 
trees, we do not find that it ascends far upon the 
bmnches. If it did so, it would injure the tree very 
Mterially, or destroy it, by choking its leaves. 
Have you ever remarked how the shape of the 
ivj-leaf varies according to its situation? It differs 
greatly according to circumstances, and I appre- 
tieDd that the variations are connected with a very 
curious and important part of the economy of the 
plant. The leaf of the young ivy is pentangular, 
Dtfive angled (jf^. 6. a), sometimes like (6), and 
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while the plaot is climbing, it is almost mvariaUj 
of this form. But if a branch project from tbe 
stem, and hang out free from the tree or wall, job 
will find that the leaves of suchi branch are orate 
or lanceolate {Jig. 71), and also, that on the hraudi 
itself there is no appearance of claws. 




:ed the present letter, I hctc 
paid considerable attention to this plant, and t0 
examining it on the wall of the Cave-hill deer-patli*, 
which is about nine feet high, I observed tbe ge- 
nerally well known fact, that the leaves were lO 
pentangular, until it bad mounted very near the 
top of the W'Oll, and then numbers of them W 
become exactly heart-shaped, while all those on the 
branches that had surmounted tl# wall were ovate 
or lance-shaped. I had long before remarked whit 
I consider a curious circumstance, which is, that 
although ivy produces its berries in very great 
abundance, and each berry contains five seeds, yet 

• Near BelfaEt. 
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ne single plant ■eems to usurp the complete pos- 
essloD of a large portion of wall, to the exclusion 
if any other plant of the same kind growing in its 
'idnity. The most remarkable examples of this, 
irith which I am acquainted, occur on that noble ruin, 
tile castle of Rothsay in Bute. The foUowing sketch 
rf (^-S.) part of the court-yard of that place will 

Fig. B. 




ilustrate my meaning : a is a very large ivy tree, 
qireading from oue trunk (b) along a great extent 
of wall ; and though it must, I should suppose, 
produce many thousand berries every year, yet there 
i« no appearance^bf an ivy plant growing under all 
&e space c d. This is very remarkable at the 
Cave-hill deer-park, where often one plant is lord 
of the wall for a great extent, without any appear- 
ince of others of the same spe( 
spring up near it. 
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The trees in the above sketch, which rise above 
the wall to a considerable height, are ashes, which 
have taken root there ; but it is not the habit of the 
ivy to shoot far above the summit of the object up 
which it has clambered. When an ivy trunk has 
got fair possession of a wall, its branches diverge 
from it somewhat in manner of the spokes of a fan; 
and when they have reached the top of the wall) 
they creep along it laterally, forming innumeraUe 
twistings and overlappings, by which the whole are 
bound together in the strongest manner ; and the 
branches, which rise up and bear the flowers and 
fruit, are, in general, rather lateral ramifications 
than the continuations of the stem. They do not 
overtop the wall more than two or three feet ; for 
the ecoi^omy of the plant seems to be altered 
whenever it has got on so far as to stand no longer 
in need of its claws. Its whole powers then seem 
to bear on the ultimate object, the production d 
seeds ; and when it is arrived at the top of the wall, 
a higher elevation is unnecessary. It is the same 
circumstance, I believe, that limits the growth of 
the plant, in a great measure, to the trunk and part 
of the larger branches of die tree. When it has got 
so high, the formation of claws and tendency to 
climb cease, and the branches produce flowers suc- 
ceeded by berries. In the adhesion of ivy to rocks 
and walls, the frequent overlapping of its branches 
serves most materially to strengthen its hold; and 
we observe innumerable young branches, not climb- 
ing up in the direction of the parent trunks, but 
crossing and twining over them in all possible ways, 
transversely and obliquely, and tying them down as 
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with Strings or cords to the surface on which they 
are placed. This is still more evident in trees, 
where we find the young shoots of the. ivy often 
forming rings round the trunks and thicker branches, 
like so many girths or braces. The intertwinings 
of the branches, and their serpentine direction, 
often bear a very exact , resemblance to the dis- 
tribution of blood-vessels in some parts of the 
animal body ; and I have remarked a circumstance 
still more curious, that, whenever the branches 
irhich cross each other have become as thick as 
one's little finger, they grow together at the points 
of contact, so as to become perfectly consolidated 
with each other. This is still more striking in the 
larger branches ; and you will often, on observing 
the trunk of an ivy bush, find that it is composed of 
a congeries of smaller stems, which have all grown 
together into one mass, and formed what, without 
examination, would seem to be one simple, un- 
compounded trunk. 

It would be tedious to dwell longer on the ivy ; 
the observations I have made respecting it may 
possess less interest than is attached to the history 
of many other plants ; but I would rather that you 
should at present have a theme, however limited, 
for contemplation in things which are common, 
and which you have known from childhood, than in 
matters of much higher consequence, but which you 
could only have a knowledge of by hearsay. And 
let me again assure you, that the habit of con- 
templating nature is an inestimable and endless 
source of happiness. You have not yet lost the 
love of her, which is originally implanted, I believe^ 

H 2 
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b7 the Creator in every human bosom, thoi^ 
thingB are, it ig abnost alwajB crashed and 1 
down by ignorance of its value, and a vicious 
cning system of education. In early life, when 
are the chfldrea of nature more than of art, 
the works of God which we hear or see are sou' 
of pleasore. The gui^e or muuc of Sowing wal 
the green tints of sloping banlcs enamelled i 
bloascnns, the shadowR of the flitting clouds, 
waving of ferns and other foliage pendent from 
diff, the song of birds and hum of bees, the { 
rocks, the mountains, woods, rivers, and lakes, — 
speak to the instinctive bias within, and an und< 
able pleasure is the result ; though, perhaps, 
causes of this may not at the time be suspected 
aAer-life we may be too wise, perhaps, to be 
fluenced by such trifles; yet we cannot divest • 
selves of a delightful feeling, when we thini 
the limes when, in boyhood, we were conver 
' say, incieed. that the f 




WATKHFALl.. 101 

Tarie^, and speak on every side the goodness of 
God, while they display the beautifid workmanship 
of his hand. Still ascending, we arrive at a cas- 
cade, where the water rolls from a height of above 
diirty feet down the face of a jutting cliff, which is 
flanked obliquely on each side by huge walls of 
lock. 'Die summits of these ore crowned with oak 
and Bgh trees ; and from the cracks and fissures in 
tbe sides, a number of tortuous old trunks sprlhg 
out, vhich, with the ivy and other vegetable tracery, 
give an indescribable interest to the scene. The 
K()ose which reigns in this place is not disturbed, 
but is rather ren'dered deeper, by the incessant 
' lomid of the &Iling water ; which comes down as 
•faite as the drifted snolv, and for ever boUs, and 
fbanu, and bubbles in the deep dark basin which 
receiveBtt 
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LETTER IX. 

On returning from our walk, which I fear you have 
by this time found but too tedious, we shall att^d 
a little to some of the minuter productions of or- 
ganised nature. There is, perhaps, no error more 
common than to consider objects as unworthy of 
attention because they are small ; and, indeed, bodi 
the great and the little vulgar generally set a value 
on things so far only as they can be made subser* 
vient to temporal, ordinary, or selfish purposes. . If 
money can be made by them, or if they can be 
eaten, or if they be useful in any manufacture, then 
they are considered as of some value ; but if none 
of these uses are apparent, they are looked on as 
worthless, and beneatji a wise man's notice. Yet 
this is to think as a fool ; for it is in the minuter 
parts of creation that the works of the Almighty 
proclaim most clearly to us the wonders of his hand, 
and that man cannot be entitled to the appellation 
of wise who dares to contemn or asperse them. 

What is the reason that the pursuits of the na- 
turalist are so often turned into derision? If a man 
study mineralogy, he has some chance of not being 
thought to waste his time, for he may discover 
mines or quarries that will bring golden profit ; but 
he who studies the structure of mosses, who collects 
sea-weeds, who paints fungi, who gathers shells, 
who examines flowers, or who hunts after insects, 
is, by a very large portion of his brethren, con- 
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sidered as little better than an idiot. The reason is 
this : few men have any ideas of natural religion. 
An erroneous notion seems to me to prevail with 
respect to natural theology, which is, that the chief 
use of it i^ thought to be to prove the existence of 
God. The excellent works of Ray, Derham,.and 
Paley, generally speaking, have this for their chief 
object ; but to me it appears that to stop there, is 
to stop, in a manner, where we should only be 
commencing. No man doubts his existence, — no 
man, at least, who has any ordinary quantum of 
intelligence, candour, and sense ; and if any one do, 
he needs not remain long in uncertainty, for he 
may every where find proof, matter of fact, not 
dubious glimmerings, or opinions merely, or fabri- 
cations of men, but absolute, positive evidence, in 
ten thousand different shapes, of his existence, his 
power, his benevolence, his wisdom. But, as I 
before stated to you, his works are considered only 
as matters of course ; they are not enquired into ; 
men are oflen taught to despise rather than to 
study them ; and when they are studied, the object 
in' view is not natural religion. 

I grant you that nature, however studied, affords 
a very delightful occupation. When a man of 
science collects plants for his herbarium, or mine- 
rals or animals for his cabinet, he experiences, un- 
questionably, much pleasure in such pursuit ; but I 
contend that the habit of constantly referring to 
their Creator, of never seeing the work without 
thinking of its Maker, gives a heart and soul to the 
occupation, without which it is comparatively " flat 
and unprofitable." Suppose not, however, that in. 

H 4 
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this observation I mean to reflect in the sl^htest 
degree upon the labours of systematic naturalbts. 
We ought to be grateful for every advance that has 
been made in any department of useful knowledge; 
and to no class of men are we more indebted on 
this score than to them. But still something is 
wanted to make natural history more generally re* 
spected, and more popularly understood, than sjrs- 
tems or minute scientific arrangements, however 
perfect, ever can cause it to be. Nature, also, 
must be considered as a whole, and not studied, as 
is so oflen done by naturalists, in isolated parts, 
while the rest is neglected. Thus, one man studies 
the manners and history of birds, another devotes 
himself to the study of plants, another to that of 
shells, another to that of insects, without caring for 
any branch of natural history except the peculiar 
one which chance or choice may have made him 
select. Now, it is true that this has its use, and a 
most important use ; for if a man give his undivided 
attention to one branch, there is a much greater 
probability of his bringing it nearer to perfection) 
and of making discoveries in it, than if his attention 
were directed to a multiplicity of subjects. For 
the general student, however, or for the people at 
Wge, this is not the plan that can prove most use- 
ful. What, in fact, is the great end of studying 
nature at all, but to attain to a knowledge of the 
Almighty as exemplified in his works? and until 
people discover that this is the legitimate and true 
object of natural history, it will never obtain the 
general consideration it deserves. 

How vast is the variety of forms under which . 
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organised nature exists I How endless the number 
of.aniinals and plants that people and adorn the 
globe! Day after day brings us acquainted with 
species hitherto unknown ; and it seems as if the 
door of discovery is never to be closed. Whenever 
a new country is visited, animals and plants, differ- 
ent from what had before either been known or 
imagined, are discovered: but how many regions 
will remain to be explored in that as yet almost 
unknown country which belongs to the microscope, 
after every spot of the earth shall have been de- 
scribed and laid down accurately in the map I So 
fer as we have gone, the microscopic world is suffi- 
ciently astonishing ; and had not scientific research 
produced the microscope, who could have believed 
that thousands of living creatures could inhabit a 
drop of water small enough to hang on the point of 
a needle ? I think that above four hundred species 
of animalcules, invisible to the naked eye, have been 
discovered; but is it not probable that thousands 
upon thousands, as yet unknown to us, exist in the 
world, equally interesting, did we know their history 
and manners, as those of many which require no 
magnifying glass to observe them ? Since the bee 
and the ant, notwithstanding their smallness, ex- 
hibit striking marks of intelligence, is there not a 
possibility that even the animalcules which are in- 
visible to the unassisted eye may possess instinct, 
or a degree of rationality ? Our observation is too 
limited to afford an answer ; but there is certainly 
no palpable absurdity in the supposition. Who will 
assert that the Framer of the imiverse cannot endue 
the smallest particle of matter with intelligence 
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as well as life ? The latter is to us equally Iny^ 
terious and inexplicable as the former ; and where 
we find the one, we may easily conceive the 
presence of the other. More extensive and re- 
peated observation will be necessary to illustrate 
this jsubject, either as to its truth or falsity ; and, 
in the mean time, the following statement, which 
you will find in Adams's work on the Microscope, 
will not be irrelevant. It relates to the hair-like 
animalcule of Baker, a species invisible to the naked 
eye, and << so small that millions of millions might 
be contained in an inch square.*' It is gregarious, 
or fond of associating with others of its kinc^ and is 
seen in parcels of from seven to forty. If a multi- 
tude are put in a jar of water, they will form them- 
selves into a regular body, and ascend slowly to the 
top; there, afler some time, their green colour 
changes to a beautiful sky-blue. When weary of this 
situation they form themselves into a kind of rope, 
which gradually descends as low as they intend. 

'< A small quantity of the water containing these 
creatures having been put into a jar of water, it so 
happened that one part went down immediately to 
the bottom, whilst the other continued floating at 
the top. After some time, each of these swarms of 
animalcula began to grow weary of its situation, and 
had a mind to change its quarters. Both armies, 
therefore, set out at the same time, the one proceed- 
ing upwards, and the other downwards ; so that, 
after some hours' journey, they met in the middle. 
A desire of knowing how they would behave on 
this occasion engaged the observer to watch them 
carefully ; and, to his surprise, he saw the army that 
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ivas marching upwards open to the right and left 
to make room for those that were descending. Thus, 
■rithout confusion or intermixture, each held on its 
way, — the army that was going up marching in two 
columns to the top, and the other proceeding in one 
column to the bottom, as if each had been under 
Ae direction of wise leaders." Perhaps, in this 
case, the weight of the descending phalanx forced a 
janage ; but, whether or not, there are, I appre- 
liend, many unthought-of circumstances in the ani- 
nalcular world which will amply repay the industry 
^and patience of some future Swammerdam, Reau- 
:■ mir, or Huber. 

By opening up a new world to us, the microscope 
|hu greatly increased our knowledge of the works 
I of God, not only in discovering to us myriads of 
iliring beings, of which we else could have had no 
J knowledge, but in displaying to us the structure of 
^ organic bodies which would have remained equally 
I hidden. Tliis mention of the microscope leads me 
j to observe, that not the works of nature only, but 
Ae inventions of man, should lead us frequently to 
I meditate on the Great First Cause of all. The Al- 
B^ty has given man a mind capable of going on 
k knowledge to an unknown extent ; and there is 
not an example of human discovery and improve- 
ment that does not call upon our gratitude to him, 
H the Author of the invduable gifl of mind which 
k has bestowed upon us. If he has taught the bee 
to ooDstruct its comb according to the exactest 
niioi of mathematics, he has given man a mind 
dfiaUe of arriving at the developement of those 
ndea. 
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To consider the. works of man as in one 
the works of God, ought to inspire us with 
to become acquainted with works of art, an 
the sciences, on the principles of which th 
consbncted. If I study the formation of t 
that admirable piece of mechanism, will it no 
a higher importance to my researches to tn 
origin through the human mind up to the I 
Mankind, indeed, have discovered the art ol 
building ; and, like all other arts and purai 
which mind is concerned, it has gone on, si 
step, to its present state of improvement. L 
is perfect from the first, but the knowledge oh 
by the human mind is progressive ; for it v 
tended that man should acquire his knowlei 
the exercise of his thinkmg powers, and th 
knowledge of one generation shouid go do 
another. But still the original gift, the enjo 
of reason, is from the Almighty ; and, in this 
i much thu fabricator of the 




HUMAN MIND. 109 

; see a being at work, employing for his own 
"poses an intelligence derived from the Al- 
^hty ? and will not such a consideration serve to 
se him in our opinion, rather than induce us to 
k down slightingly upon him for being employed 
a mechanical trade ? For my own part, when I 
bch a mechanic at his work, I find it a very agree- 
e, and, I believe, a very useful, kind of mental 
plo3rment, to think of him as I would of an insect 
Iding its habitation ; and, in both, see the work- 
s of the Deity. 

rhis way of considering the productions of 
nan ingenuity would tend to do away the idle 
ilamation which some use for the purpose of dis- 
'aging the arts, and of representing the works of 
n as trifling. A similar error is also fallen into 
comparing some of nature's productions with 
n's, and giving the former an undue and unjust 
}eriority ; as, for example, in the following thrice- 
ckneyed passage : — 

" It wins my admiration, 
To view the structure of that little work, 
A bird's nest. Mark it well within, without. 
No tool had he that wrought, no knife to cut. 
No nail to fix, no bodkin to insert, 
No glue to join : his little beak was all ; 
And yet how neatly finished ! What nice hand, 
With every implement and means of art, 
And twenty years* apprenticei^ip to boot, 
Could make me such another? Fondly then 
We boast of excellence, who§e noblest skill 
Instinctive genius foils.** Hubdis. 

Now this is absolute nonsense. Were a premium 
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offered by government for the invention 
diine for constructing nests like those of 
would, in less than twelve months, have 
engine that would throw them off by hu 
the hour, as perfect as any nest a bird ev( 
Here let me remark, that the exercise 
thinking powers, his researches in sci 
habits of observation, his recording appear 
events, and his success in communicating 
ledge he acquires, united with the spirit 
merce and love of discovery, are the thii 
have raised him to the exalted state of 
ment he now enjoys. Every thing has spi 
mental operation; for, though some impi 
ventions and discoveries have originatec 
dent, mind has taken advantage of that, an 
them to perfection. And surely this gives 
or, at least, should give us higher ideas ( 
tional, the intellectual part of our nature, 
had arrived at our present attainments by 
but our own exertions. What is there, in 
All or ennobling, or satisfactory, in our k: 
and in the improvement of our race, tha 
been attained by human effort and perse 
Have any of the great discoveries that hi 
man to his present eminence come by r 
supernatural aid ? Whence came the art 
ing ? — whence the thousand inventions, 
useful and scientific knowledge, which ch 
civilised society? — whence the manufi 
glass, of paper, of damask (1 put these thi 
as they occur, for there is no need of se 
What is the origin of steam navigation 
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ras the origin of navigation at all ? Whence did 
be cotton mill originate, or any other mill? 
Vhence our knowledge of the sublime phenomena 
f the heavens, of the lightning and the thunder ? 
^o taught us to calculate eclipses, to measure the 
arth, to tell the size and distance of the sun, to 
liscover the moons of Jupiter and the ring of 
iatum? Whence came our knowledge of the 
living-bell, of the composition of the atmosphere, 
if that of water? Who discovered to us that the 
liamond is but charcoal ? — and whence all the 
aiowledge implied by the term philosophy? All 
his is the genuine offspring of the mind of man 
nrought into proper exertion, experimenting, ob- 
serving, and thinking for itself, undismayed by 
tyranny, and in defiance of superstition, that deadly 
enemy to all true knowledge and all true iroprove- 
ineAt of the human race. 
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LETTER X. 

Before taking some other excursion, let us look to 
a very few things at home. Have you ever at- 
tended to the history and structure of the common 
house-fly ? If so, you have done what not one in a 
thousand has. It is a teasing, impudent, trouble- 
some animal ; it dirties our furniture, ceilings, pic- 
tures, hooks, and every thing on which it is allowed 
a footing; and yet we have comparatively little 
cause to complain. In some countries it is so nu- 
merous as to prove an absolute torment. In the 
southern provinces of Spain, especially, flies abound 
to a distressing degree. In the city of Murda 
they are in such swarms, that in numbers of houses 
it is the practice of a servant to wave branches of 
trees over the table during the times of eating; 
sometimes a large fan is kept constantly in motion; 
and " the great have a servant at their elbow, whose 
sole employment is, with a napkin, to keep off the 
flies."* Mr. Young observes, that " they are the 
first of torments in Spain, Italy, and the olive dis- 
tricts of France : it is not that they bite, sting, or 
hurt, but they buzz, tease^ and worry : your mouth, 
ears, and nose are full of them ; they swarm on 
every eatable ; fruit, sugar, milk, every thing is 
attacked by them in such myriads, that if they are 
not driven away incessantly by a person who has 

* Townshend*s Travels in Spain, vol. ii, p. 257. 
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nothing else to do, to eat a morsel is impossible." 
9e farther states, that if he farmed in those coun- 
ries, he thinks " he should manure four or five 
'acres every year with dead flies."* Even in 
iondon, in the year 1707, they were so numerous, 
bat people, trampling on them in passing through 
le streets, left the impressions of their feet, as 
' they had been walking in snow.f 

The fly, then, has not been created to add much 
•' the comfort of the human race ; but we should 
insider the swallow as our benefactor, for, I be- 
ivC) it is in a great degree through the swallow 
he that the excessive multiplication of the fly is 
ipt down. Is it probable, that the destruction of 
ese birds in Spain, and elsewhere, causes such 
^ads of the insect to exist, as is stated above ? 
lis I cannot answer; but, from what I have myself 
■served, I think there are grounds to suspect that 

is. In Andalusia, I have repeate^y seen Spa- 
irds shooting every little bird they could fiqd for 
e market, and carrying them strung in form of 
stoons over their shoulders. I have also seen 
em take many small birds by limed twigs, which, 
len caught, they killed . by a squeeze in the hand. 
x> often, indeed, the squeeze did not produce 
itant death ; and it was a pitiful sight to see the 
autiful little creatures gasping and panting on the 
ound, the blood oozing from their bills. Are men 
ver to learn any feelings of humanity ? Never, I 
lieve, in a country like Spain, where females delight 

• Travels in France in 1787 — 1789, vol. ii. p. 25. 
f Northoucke*8 History of London, p. 292. 
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in bull-fights, and human beings are burned by 
church for not professing to understand what < 
not be understood ; nor in England, where ho 
are systematically put to death by hard work 
flogging, and where the enaction of laws to pu 
acts of cruelty is so generally thought to be *' 
neath the dignity of the legislature." As for 
land, humanity is there a still emptier soimd, 
not a voice is raised against that hardened indj 
ence, with which people of all ranks, with very 
exceptions, look upon the sufferings of ani 
groaning under our tyranny and injustice : bu 
this subject, I fear, I am but wasting paper. 

If swallows are eaten in Spain, and pursue 

destruction with the same avidity as other s 

birds, we may readily conceive that this causes 

excessive accumulation of flies. Buffon ment 

that in France, the domestic swallow roosts, at 

close of summer, in great quantities, on aldei 

the banks of rivers, " and numbers are cai 

which are eaten in some countries." Valenc 

Spain, and Lignitz in Silesia, are specified as 1 

among those places.* I find, in the same au 

that the martin is caught at Alsace in nets 

states, that Professor Hermann assures him, '< 

the white-rumps, or martins, grow fat in aut 

and are then very good to eat'* Of tlie sand-m; 

another of the swallow tribe, the same author s 

that " the young ones grow very fat, and m 

compared for delicacy to the ortolans ; " and 

that " in some countries, as in Valencia in i 

♦ Wood's Buflbn, toI. xvii. p. 476. 
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there is a great consumption of sand-martins."* 
He says also of the swift, that << this bird, like all 
the rest of its kind " (that is, all the swallow tribe), 
" is excellent for the table when fat ; the young 
ones, especially those taken out of the nest, are 
reckoned, in Savoy and Piedmont, delicate morsels.'* 
A young bird taken out of the nest a delicate morsel ! 
I hope the heartless epicures may be eaten up by 
flies, till they become of a different opinion. 

The common fly is said to breed in dunghills ; 
but, from its ubiquity and numbers, I suspect that 
it must breed in a great variety of places: the 
truth, however, is, that I am very ignorant of the 
economy of this insect. When magnifled, it is a 
rery wonderful object; its compound eyes, espe- 
cially, are extremely beautiful : but I will now 
dismiss this common animal, by adverting slightly 
to the extraordinary strength possessed by the 
Qduscles which move the wings of insects. There 
IS nothing more frequently under our inspection 
^han the motion of the house-fly ; and I suppose you 
liave often been amused in watching its airy gam- 
bols, when a number have got together, and are 
frisking about as if they were dancing a quadrille, 
or rather going through the rapid mazes of a 
Highland reel. 

But, with whatever ease they make these evo- 
lutions, it is a process neither simple nor unworthy 
your consideration. The wings of many insects are 
of such an extreme tenuity, that " fifty thousand of 
them placed over each other, would not form a pile 

* Wood's Bufibn, toI. xvii. p. 508. 
I 2 
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a quarter of an inch in height ; " * and yet eacl 
these, thin as it is^ is double ; so that the ad 
number of laminae here would be one hund 
thousand. That such a film could oppose 
slightest resistance to the air might seem ] 
blematical; but it is strengthened by the dis 
bution of strong elastic nervures,or ribs, througl 
and is thereby rendered perfectly fit for its ofl 
But the most wonderful circumstance connec 
with the insect's wing, is the extraordinary rapii 
of its motion. Mr. Kirby, in the second volum 
the " Introduction to Entomology," observes, i 
<< an anonymous writer in Nicholson's Journal 
culates that, in its ordinary flight, the comi 
house-fly makes with its wings about six hunc 
strokes, which carry it five feet, every seco 
but if alarmed," he states, S* their velocity car 
increased six or seven-fold, or to thirty or thirty- 
feet, in the same period. In this space of tin 
race-horse would clear only ninety feet, which : 
the rate of more than a mile in a minute, 
little fly, in her swiftest flight, will, in the s 
space of time, go more than the third of a i 
Now, compare the infinite diflPerence of the sii 
the two animals (ten millions of the fly w 
hardly counterpoise one racer), and how wond< 
will the velocity of this minute creature app 
Did the fly equal the race-horse in size, and n 
its present powers in the ratio of its magnil 
it would traverse the globe with the rapidit 
lightning." 

* Lardner*s Cabinet Cvclopsdia, vol. v. p. 11. 
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story of the flesh-fly (musca camaria of 
is better known than that of the common 
deposits its eggs on flesh, and then the 
aid to be fly-blown. It is a law of nature, 
particles which form an organised body 
ts dissolution, serve for the sustentation 
; and hence, when an animal dies, it is 
session of, in one way or another, by those 

living. In hot weather a dead body run^ 
to putrefaction, and in that state attracts, 
our, those flies which lay their eggs in 
I the carcase is very soon occupied by 
f maggots, which are hatched from those 

are flies in the larva state. When we 
the horrible odour which a putrefying 
mits, we cannot but admire the wise 
3nt by which this very odour is made 

to multitudes of living creatures; for, as 
larks, maggots revel in putrefaction. We 
Iso, that it is most powerful at those times 
i are most numerous and active ; that is, 
ither. In the Qgg itself, there is the very 
Ision that it is hatched in a few hours ; 
maggot arrives at its full growth in a 
d thus you see how divine wisdom is dis- 
every thing — even in what, to ordinary 
ion, is most disagreeable or disgusting. 
J egg did not hatch in a very short time, 
rva soon attain its full growth, the object 
vould not be gained. The larva of a 
y be so constituted as to live for years 
und, because the roots of grass and other 
ivhich it feeds do not fail ; but if the larva 

I 3 
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of the flesh-fly did not become perfect in a very 
short time, it must perish, because the soune 
of its nourishment in that state soon dissolves and 
disappears. We find, too, that in some other species 
of flies, whose larvae feed on flesh, not a single mo- 
ment is lost ; for, instead of an egg being laid, the 
larva is deposited in the living state, the egg having 
been previously hatched within the body of the 
parent ; this, indeed, is stated to occur very often 
with the common flesh or blow-fly. 

I am inclined to believe that maggots have tlie 
property of keeping the part in which they are 
situated moist, when, but for their presence, it 
would be dried up by the sun and air. In making 
dried anatomical preparations, I have several times 
remarked, that any part where a maggot was placed 
was wet and soft, though the rest was dry ; some 
experiments, however, would be necessary, fiurly 
to decide this point. 

There is a curious passage in Linnseus's " Tour 
in Lapland/' which would lead one to suppose, that 
some birds supply a fund of nutriment to their 
young, by placing dead bodies near the nest for the 
purpose of breeding maggots. He mentions having 
found the nest of what he supposed to be the eagle- 
owl, on the side of a high mountain ; it contained 
three young birds, one of which was much larger 
than the others : he says, '' I believe the two smaller 
birds were the oflPspring of the eagle-owl ; close to 
the nest lay a few small bones, of what animal I am 
ignorant. These birds were all quite full fed. Near 
them was a large dead rat, of which the under-side 
was already putrefied, and full of maggots. I 
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verily believe that these young birds cannot digest 
iesh, but are obliged to wait till it decays, and 
affords them maggots and vermin." * 

The common or house-spider is an animal whose 
history is much more remarkable than that of the 
fly ; but I must refer you for an excellent account 
of it, and spiders in general, to that admirable pro- 
duction, " Insect Architecture," which forms the 
third volume of the " Library of Entertaining 
Knowledge." I shall only remark, that very few 
people know the fact, that each thread which a 
spider spins is composed of above four thousand 
other threads ; that four millions of the threadlets 
of a young spider would not be thicker than a hair 
of a man's beard ; that one species lives in water, in 
a house of air like a diving-bell ; that some exotic 
species build houses in the ground, and close the 
entrance with a door, having an elastic hinge which 
spontaneously keeps it shut : but these, and many 
other interesting particulars, you will find in the 
work alluded to. 

I know not whether you are aware that the noises 
made by insects are not formed by the mouth, but 
are produced by the motion of the wings, or by the 
friction of certain parts on each other. The latter 
mode is that by which the chirrup of the cricket 
and grasshopper is caused, the noise being produced 
by the animal rubbing the wing-case of one side 
under and against that of the other. The cricket, 
though often a troublesome inmate in houses, adds, 
on some occasions, considerably to the combination j 

* Lachesis Lapponica, vol. i. p. 41. 
I 4 
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of pleasing circumstances which attend the dose 
of a summer day. The sounds especially which 
characterise the evening twilights of our own islandi 
are, in general, of a; very pleasing descriptm 
Excuse me for reminding you of the following 
beautiful lines in Goldsmith's " Deserted V3- 
lage : " — 

'* Sweet was the sound, when oft at evening's close, 
Up yonder hill the village murmur rose ; 
There, as I pass*d with careless steps and slow, 
The mingling notes came soften'd from below ; 
The swain responsive as the milk-maid sung. 
The sober herd that low'd to meet their young ; 
The noisy geese that gabbled o*er the pool. 
The playful children just let loose from school ; 
The watch-dog's voice, that bay'd the whispering wind, 
And the loud laugh that spoke the vacant mind : 
These all in sweet confusion sought the shade. 
And filled each pause the nightingale had made.** 

Add to these the hum of the evening insects, 
sporting in m3rriads through the air : — 

" When pensive twilight in her dusky car. 
Slowly ascends to meet the evening star ; 
Above, below, aerial murmurs swell, 
From hanging wood, brown heath, and bushy dell.** 

Rogert' 

In many parts of the world the state of things 
is very different from this: the roar of the lion 
may be heard, not less terrific than thunder ; while 
the bowlings of the jackall, the hyaena, and other 
ferocious beasts, add horror to the night. In some 
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lountries innumerable frogs keep up a constant 
croaking from sunset to sunrise ; and frequently 
swarms of mosquitoes (at Surinam not unaptly called 
* devil's trumpeters ") not only stun the ear of 
night with their shrill pipings, but bite and torment 
the traveller wherever they can find a spot un- 
covered. Birds of the goatsucker tribe, too, often 
perform a very important part in the nightly 
concert. I shall not often trouble you with long 
quotations ; but the following account of the goat- 
suckers of Demerara, taken from Mr. Waterton's 
very amusing " Wanderings " in that country, is so 
interesting, that, notwithstanding its length, I am 
induced to give it you : — 

^^ There are nine species here ; the largest ap- 
pears nearly the size of the English wood-owL 
Its cry is so remarkable, that, having once heard it, 
you will never forget it. When night reigns over 
these immeasurable wilds, whilst lying in your 
hammock, you will hear this goatsucker lamenting 
like one in deep distress. A stranger would never 
conceive it to be the cry of a bird ; he would say it 
was the departing voice of a midnight-murdered 
victim, or the last wailing of Niobe for her poor 
children, before she was turned into stone. Sup- 
pose yourself in hopeless sorrow, begin with a high- 
toned note, and pronounce ha, ha, ha, ha, ha, ha, 
ha, each note lower and lower, till the last is 
scarcely heard, pausing a moment or two betwixt 
every note, and you will have some idea of the 
moanmg of the largest goatsucker in Demerara. 

" Four other species of the goatsucker articulate 
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some words so distinctly, that they have received 
their names from the sentences they utter, and ab- 
solutely bewilder the stranger on his arrival in 
these parts. The most common one sits down dose 
by your door, and flies, and alights three or four 
yards before you, as you walk along the road, crying, 
who-are-you, who, who, who-are-you. Another bids 
you work-away, work, work, work-away. A third 
cries mournfully, willy- come-go, willy, willy, willy- 
come-go. And high up in the country, a fourth 
tells you to whip-poor-will, whip, whip, whip-poor- 
will. 

" You will never persuade the negro to destroy 
these birds, or get the Indian to let fly his arrow at 
them. They are birds of omen and reverential 
dread. Jumbo, the demon of Africa, has them 
under his command; and they equally obey the 
Yabahou, or Demerara Indian devil. They are the 
receptacles for departed souls, who come bad 
again to earth, imable to rest for crimes done in 
their days of nature ; or they are expressly sent by 
Jumbo or Yabahou to haunt cruel and hard-hearted 
masters, and retaliate injuries received from them. 
If the largest goatsucker chance to cry near the 
white man's door, sorrow and grief will soon be 
inside ; and they expect to see the master waste 
away v^ith a consuming sickness. If he be heard 
close to the negro's or Indian's hut, from that 
night misfortune sits brooding over it, and they 
await the event in terrible suspense." 

Thus you see that in all countries ignorance and 
superstition are linked together. The poor negrO) 
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be Indian) may be forgiven ; but how many are 
-e among ourselves who are equally ignorant of 
ire. and equally ready to run into absurdities, 
)gatory to Grod, considering the works of his 
ds as of evil omen, and attaching to them 
ers which belong to him alone ! 




1245 



LETTER XI. 

Let us now take a walk to the sea-shore, and on 
our way to it consider, first, a few of the common 
objects which may present themselves. There is 
one plant which we cannot fail to recognbe, namely, 
the dandelion, which is found every where; and I 
may remark that when a plant is very common, it 
probably has extensive and important uses in the 
economy of nature. Dandelion has long been em- 
ployed on the Continent as a remedy in obstructed 
liver, in pulmonary affections, and in cutaneous and 
various other diseases. In England it is pretty 
extensively used in incipient scirrhus of the liver, 
chronic derangement of the stomach, and several 
other complaints. In France its young leaves are 
eaten as a ^lad, and at Gottingen the poorer 
classes are sam to roast the roots and use them as 
coffee. But I believe that the great object which 
the dandelion serves in the economy of nature, is 
to ^ord a copious supply of nutriment to innu- 
merable insects. It is almost the only early flower 
spread every where to feed the bee, and, of late, I 
have been particularly struck with the fondness of 
the wild bees for it in spring ; but it is visited by 
many other insects, especially various species of 
small beetles, which lurk among its florets. 

This common plant affords a beautiful illus- 
tration of the dissemination of seeds by the in* 
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tetrention of winged appendages. The flower is 
compound, and each floret or smaller flower of the 
group produces one seed. When the whole flower 
\m been fully blown for some days (the timei of 
course, will vary according to the weather), the 
calyx, or flower-cup, contracts, and the appearance 
which the entire exhibits is as at ^, 9. a. In this 

Fig. 9. 




Mate you will find that the yellow florets adhere at 
tbeir tops to each other, and are &rther connected 
'R'kept together by a sort of twist at their summits; 
■0 that, instead of being each free, as they hitherto 
'we, the whole are joined into one mass. This 
union of the withered florets is not without a design. 
It enables the whole of these now useless parts to 
he cast off at once, without in any way interfering 
*ith the evolution of the seeds ; and it likewise 
nukes them serve as a protection from the rain. 
Hie seed-down, in this species, stands upon a little 
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pillar^ and is radiated like a star (Jig. 9. &). Thig 
pillar seems to rae to answer two purposes: it 
grows to its full length after the florets have 
withered ; and as the base of each floret rests ob 
the top of a pillar, by the time that the florets are 
completely prepared for falling off, the pillars have 
grown up so high as to push them fairly from their 
place, and they fall in a single parcel at once, leaving 
the seeds unembarrassed by their presence, and 
perfectly cleans and free from encumbrance. After 
the fall of the florets, the leaves of the caljrx keep '^ 
contracted till the pillars of the seed-down have 
grown nearly as long as themselves, and then thej 
slowly open, and the stars of down expand in pro- 
portion. The attachment of the seeds to the 
receptacle is still pretty strong, and such as to 
resist the action of the wind; the calyx leaves 
continue to be more and more deflected, or turned J 
back, till at length they are on a line parallel with 
the stalk, and that beautiful white globe is formed, 
which is so well known to every child by the name 
of " clock." The seeds are now ripe, and so loosely 
attached, as to be separated and carried off by the 
breeze. :i 

This object is so common, and we have been ^ 
all our life so much used to it, that ninety-nine i 
people at least out of every hundred would laugh 
at seeing you or any one else seriously employed 
in its examination. But you must learn not to j 
mind the remarks or sneers of ignorance or pre- 
judice: let nothing lessen your love of studying 
God in his works ; and when people laugh at ^dKi 
▼ou must just learn to pity them. Of what incal- 
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value, I may ask, would it not be to thou- 
> have such a resource as this pursuit which 
undertaken to recommend to you I How 
len of independence and leisure are there to 
ife is a burden ; on whom time hangs like a 
of lead ; and who are eager to plunge into 
usement that may make them forget them- 
and kill the passing time that is fleeting so 
to a close I How many persons have com- 
suicide from want of mental occupation; 
my have gone mad by dreaming away their 
n reveries and foolish conceits I But what 
;se men, to whom time is a burden ? Are 
jologists, or astronomers, or chemists ? Are 
Dtanists, or landscape painters? Are they 
ly-hunters, to use a term often spoken in 
1 ? Are they naturalists, or philosophers of 
d ? We may safely, I believe, answer in the 
e. No one who pursues science is likely to 
in of the tedium vitce, the ennui of modem 
and I feel farther convinced, that science in 
v^ith natural religion is the pursuit best of all 
ted to make our time pass happily, and the 
we inhabit seem a paradise. It affords 
nal and solid reason for cultivating these 
, that God is the ultimate object of our 
h. This is the true cui bono, the vast and 
s good of scientific pursuits. If an object, 
T apparently trifling, a moss, a sea-weed, an 
or a shell, lead me into trains of reflec- 
1 the Almighty Power which formed the 
e ; if this reflection give happiness to myself, 
jarer views of the Deity, while it cannot 
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possibly engender any corrupt, or vicious, or other 
bad passion, either to disturb my own peace, or 
injure my neighbour, am I to be ridiculed ? I may 
be so ; but then it is through the ignorance of him 
who ridicules, and if he knew better, he would 
praise rather than blame. 

A second use which the pillar of the seed-down 
of dandelion appears to serve, is this : you know 
how generally the plant is distributed ; it is found 
in almost all situations, even at the sides of roads, 
and in other places where very few plants, but 
itself, can exist. Now examine the mode in which 
the seed descends to the ground, when it has been 
blown into the air. Fig. 9., c, represents an 
aeronaut descending, by means of a parachute, and 
(5) is the seed of the dandelion. They both descend 
on the same principle ; but easy descent is the 
great object of the aeronaut, while the seed-down 
of the dandelion is for the double purpose of a wing 
and a parachute. Under the influence of the wind, 
like a wing, it carries the seed off, but when the 
latter arrives at a place which is calm, the star of 
down acts exactly like a parachute, and the seed 
comes to the earth perpendicularly, so as to touch 
it first with its lower end. This you can, at any 
time, examine for yourself; but I would have you 
to enquire what the object in view is. Why is it 
that a provision is made for the seed falling to the 
earth, end foremost? Perhaps it gives a better 
chance of dropping into cracks, or fissures, which, 
as the plant has large roots, may be particularly 
advantageous to it. When we magnify a seed, we 
"bserve that its upper end has a number of spinous 
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projections, espectally on its sides, which point 
obliquely upwards and outwards. Is it probable 
that these are for preTentiog the seed-down from 
dragging the seed out of any fissure, in which it 
may haw settled ? This may not be improbable ; 
and I find that the slightest force, applied laterally, 
will break the pillar off from the seed, but that 
a greater force is necessary to separate it in the 
longitudinal direction. 

The way in which the globular form is given 
to the head of seeds, I have not seen explained. 
It is not done simply by a bending back of the 
leaflets of the calyx, but by a change of &rm in 
the receptacle, or part on which the seeds stand. 
Examine a vertical section of a dandelion flower at 
mj period before the expansion of the seed-ball, and 
yoa will perceive that the part on which the florets, 
or the seeds, are placed is concave (^fy.l0.a)- 




part, when the seeds 
b; for when the seeds are 
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ripe, the receptacle becomes convex, and its mai 
turns back, so as to give a button-like form 
the whole, as at c. The form of the seed-t 
therefore, is effected, not by a sensibility in 
calyx, but by the convexity assumed by the ret 
tacle. 

The calyx, however, does possess a very < 
siderable degree of sensibility, and the dande 
affords a good example of the periodical opei 
and shutting of flowers. On looking at the but 
like receptacle, afler the seeds are blown off, 
perceive a shallow pit or dimple in its mid 
and I think that this is connected with a i 
beautiful part of the economy of the plant. 1 1 
stated, that when the florets have become withi 
they adhere together, and at last fall off in 
bundle when the down-pillar is near its full groi 
Now, the growth of the outer series of pillai 
more rapid than that of the central ones ; and 
consequence is, that the withered florets are sot 
ready to be disengaged from them : the tu 
too, of the florets dry up sooner than in the cei 
so that when the process is nearly completed, 
bundle adheres chiefly to the central pillars ; th 
however, continuing still to lengthen, the bu 
is at last pushed from its place, and falls off. ' 
accounts for the conical form which the under 
of the bundle exhibits, and which we may set 
any time, by picking it off when nearly ready to 
Fig. 10. d represents this : 1 shows the flc 
twisted and adhering to each other ; 2 their ti 
or lower parts which rested on the pillars ; an 
those which stood on the pillars of the dimple. 
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The seedi of dandelion are extremely light, and 
he rays of the parachute or star of down are very 
lUtnerouB, and, when magnified, each is seen to be 
raved, and also armed with many teeth, or minute 
pines, directed obliquely towards the point : they 
re generally alternate, but very oflen m pairs. 

X have remarked that m colthfoot and ground- 
el, the seed-ball is formed exactly m a similar 
ray to that of the dandelion, but m neitlier is 
t so clean, because m them tl]ere is no provision 
f a pillar for raising each floret from its seed, and, 
herefore, we generally find numbers of them inter- 
iixed with the seed down. The twutmy of the 
lorets m coltsfoot, however, ts stiU more remark- 
ble than m dandehon (^.11. a}. In all these 
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plants the stalk is hollow, and in the coltsfoot espe 
cially, the developement of the receptacle seems mori 
like an inflation by air than an increase of substano 
(^g.ll,b). This, indeed, is so remarkable, thi 
when it is cut off the top of the stalk, by a tram 
verse section, it resembles a hollow case, the side 
of which are so thin as to let the light shine throug 
it (Jig. 11. c). Though there is no pillar for th 
seed-down in coltsfoot, there is a curious pre 
vision, which seems to me intended to serve th 
same purpose. The little tubular or bell-shape 
florets which occupy the centre of the flower ai 
very short, but the tube of each continues to gron 
so that, at length, when the down-ball is fonne< 
the central florets project as far from the receptad 
as those of the ray or margin. 

The seed in these plants being formed, is le: 
entirely to the wind for its dissemination; an 
when the down-ball is kept in a house, or fre 
from the wind, not one falls ; the stalk withers an 
hangs down, but the seeds continue to adhere to tli 
receptacle. 

Another plant, scarcely less common than tl 
dandelion, is the nettle, three species of whu 
are natives of Great Britain; the Roman nettl 
the common nettle, and the small. Tlie first 
limited to certain situations, but the other tv 
are found almost every where. The common ^ 
large nettle is known by grievous experience 
every one, though perhaps you have never y 
enquired whence the pain arises from touching : 
You have often been pricked with a pin or need) 
but you will recollect that the pain succeeding th 
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mjury is very different from what follows the sting- 
ing of a nettle. Now, the wound made by either 
of these is [>erhaps twenty times larger than that 
made by the sting ; so that in the operation of the 
latter there must be something more than the mere 
extent of the wound to account for the greater pain 
which is produced. In fact, it is a process altogether 
analogous to the stinging of a bee, or the bite of 
a venomous serpent. The sting is not, like a pin 
or needle, solid throughout; but is hollow in the 
centre, and perforated at the point; and, when 
touched, it is not only sharp enough to pierce the 
skin, but also is so constructed as to inject a 
particle of poisonous fluid into the wound it makes, 
and that is the source of the pain which follows. 
The wound itself is so minute that it would scarcely 
be felt, but the poison irritates, inflames, and causes 
the well known pain alluded to. 

The poison-fang of the serpent is, in some re- 
spectS) different from the sting of the nettle. 
There is a gland on the cheek, which secretes or 
forms the poison ; and this is conveyed by a duct, 
and discharged into a bag, which serves as a re- 
servoir. With this reservoir the base of the fang 
is connected in such a way, that, when the point 
of the fang presses against an object, the resist- 
ance pushes its root into the poisonous fluid, and 
this of course passes into the cavity of the fang, 
and is ejected from its aperture, which is a slit 
at some distance behind the point. Were it not 
for this poison, the bite of a serpent would only 
cause a simple punctured wound; but, by the 
contrivance mentioned, it produces death in a very 

K 3 
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little time, even in the largest animal which the 
serpent will attack. Let us not pass oyer this 
subject without a little reflection. It offers us a 
striking example how the Almighty can turn the 
simplest circumstance into the most important 
Only a small number of the serpent tribe are armed 
with the poison-apparatus; the rest have simple 
teeth, and take- their prey by suddenly twisting 
round its throat and strangling it. The poisonous 
serpent, on the other hand, merely gives its bite, 
and then watches the animal bitten till it falls dead. 
The formation of the poison, though we cannot 
understand the process, is a very extraordinary 
instance of the mysterious and unfathomable know- 
ledge and power which pervade all the works of 
God. When we consider our own frame, we find 
that the blood, while it nourishes and supports life 
in every part, is also the material from which fluids 
are formed as unlike itself and each other as is 
possible. These new fluids are produced from it, 
in general, by the action of glands ; but, although 
we are acquainted with this fact, we know nothing 
whatever of the mode by which the glands efiect 
the change. We know that the lachrymal gland 
forms or secretes the tears from the blood which 
circulates through it, and that the salivary glands 
form the saliva also from the blood ; but Jmo either 
the one forms tears, or the others saliva, we cannot 
tell. We may dissect the organs which effect the 
change, but we cannot penetrate into the hidden 
power which God, in his wisdom, has imparted to 
them, of forming fluids so essential to our well- 
being. There have, indeed, been theories enough 
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unt for secretion, but they are to no purpose, 

now abandoned. 

is another fluid formed from the blood by 
jast or mammary gland. The office of the 
aal and salivary glands is necessary to us 
1 life, and from the moment we breathe ; 
erefore, God has ordained them to be de- 
l, and to operate, from birth till death. Biit 
:retion of milk could be of no use except 

a certain period. Now observe this wise 
mderful ordination, which all are acquainted 
and scarcely any have reflected on. The 
ary gland itself is not developed until the 

womanhood, prior to which it would have 
seless. The gland is, also, so constituted as 
assume its office until the time arrives when 
squired; that is, when the woman has be- 
a mother. The organ which for so many 
had remained undeveloped, or, being de- 
3, had remained inactive, now, in a short 
after childbirth, assumes its intended office, 
om the blood that circulates through its 
1 elaborates the milk, and thus becomes a 
in of nutriment and life to the child. But 
IS more. God never leaves his work incom- 

and, in so far as we have gone, it would be 
*e there nothing farther. The nutriment is 
ed ; how is the child to take it ? It has an 
:ible propensity to suck. Where did it get 
ropensity ? Neither you nor I can tell : all 
1 say is, that the wisdom and unerring wa^ 
1 are manifest in it ; but God only can kn 
he propensity is given; it completes 

K 4* 
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process so far, and proves itself to be the arrange* 
ment of one who is equally wise and omnipotent 
Let me mention farther, that the child cannot stand; 
the muscles of its limbs are too weak; but the 
muscles which do the work of deglutition are as 
perfectly fitted for swallowing a fluid as at any 
future period of life ; so that, while there is the 
ungovernable propensity to suck, there is also the 
full capability to swallow. 

The liver, again, is a very complicated gland, 
of whose essential use, I believe, we are as yet 
ignorant; though it performs one very obvious 
function, the secretion of the gall or bile. This 
fluid is yellow or greenish brown, .acrid, and 
nauseous to the taste, and as unlike milk as any 
two things can be to each other: yet it also ia 
formed from the blood. There are various othei 
secretions, all differing most materially from each 
other, with which I need not now occupy your time; 
but, from the observations I have made, you ma} 
readily conceive, that fis two fluids so opposite jn 
quality and appearance as milk and gall can be 
formed from the common circulating mass, the 
Almighty, to answer his own good purposes, could 
by similar means, ordain a fluid to be formed from i1 
of any assignable qualities ; and hence we have the 
dreadful venom of the serpent elaborated from iU 
blood by a small gland placed upon the cheek, anc 
to an analogous process we are to refer the poisoc 
which produces the stinging pain of the nettle 
That plant, the small species of which (urtid 
urens) stings the most severely, is covered al 
over with hairs ; but by using a microscope, or i 
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magnifying glass, you may perceive that these are 

not all of one kind, some being perforated, which 

are the stings, while others are not. Each sting 

ttftnds upon a pedestal, and this pedestal performs 

the office both of gland and poison-bag. It is 

cellular and spongy within ; the sting is placed on 

its top, and may be moved by a slight pressure to 

either side, or found in a circle ; it seems to stand, 

as it were, on a universal joint. When a body 

touches its point, the base is pressed down into the 

^ngy pedestal, and the poisonous fluid rushes up 

ihrough the tube of the sting, and flows out of the 

ienninal aperture. (Fig* 1 1 • ^O 

It is a curious part of the history of both venom- 
m% animals and plants, that some species or other of 
iving beings feed on them with the utmost impunity. 
rbe quadruped called the ichneumon devours the 
nost venomous serpents ; and the hog is stated to 
lunt the rattlesnake, and eat it, without ever ex* 
leriencing any ill effect. You know, I suppose, 
that the poison of the serpent is only injurious or 
fatal when deposited in a wound, or applied to a 
part where the skin is broken ; but it may be swal- 
lowed with perfect safety. Such, at all events, 
is true with respect to the viper ; and, I believe, 
it is understood to extend to all other species. 
No danger, therefore, can result to the ichneumon 
or hog, no matter how much of the poison they may 
swallow ; but we can scarcely conceive that they 
can, at all times, escape without being bitten ; and 
there may, perhaps, be something in their con- 
stitution for the express purpose of saving them 
from the fatal effects it produces in other animals. 
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With regard to internal poisons, we know, that, 
besides the goat, which is fond of hemlock, many 
animals will thrive on what' is poisonous to others; 
and the same remark would, perhaps, apply with 
equal truth to poisons which act directly throuj^ 
the circulation, were we sufficiently informed oo 
the subject. However this may be, we know that 
the caterpillars of several butterflies live on the 
nettle ; but how they avoid the usual effects of the 
stings I cannot tell. There is a remark respecting 
one of these, in the " Journal of a Naturalist," whidi 
strikes me as curious, and deserving of full inves- 
tigation ; it is this : — <' It is rather singular that 
the larva of the admirable butterfly, which feeds 
upon the large hedge-nettle, has the spines which 
arise from its body branched, and each collateral 
hair arises from a little bulb, similar to that of the 
plant on which it is chiefly found." * Can it be 
possible that the caterpillar has, in its turn, stings 
which wound those of the nettle, and destroy their 
function ? This is worth enquiry ; and, all events, 
it has been long known, that there are caterpillars, 
as that of the gipsy -moth, and others, which pro- 
duce an itching, and some which cause a stinging 
pain when held in the hand. It is even asserted, 
that, at Surinam, there are two species of hairy 
caterpillars, which, if they touch a person's skin, 
cause a blister, that is followed in a few hours by 
shivering and acute fever, and that, in bad habits of 
body, the blister sometimes runs into a state of 
mortification. Observation must prove whether the 

• Ed. 2d. p. 151. note. 
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conjecture I have thrown out be founded on truth 
or not. 

If the vessels of an animal body are capable of 
secreting a great variety of different substances, 
those of vegetables are not less so ; indeed, the 
gums, resins, extractive substances, oils, balsams, 
turpentines, sugars, acids, and other products of 
vegetation, are eixdless. Some plants form the 
most deadly poisons, others the most valuable 
drugs, dye-stuffs, and astringents ; and, in the great 
diversity which their structure presents, we find 
many analogous processes to those carried on in 
the animal frame. Thus, the blood of the nettle 
serves, through the medium of the glandular sponge 
on which the sting is placed, to form the venom, 
just as the poison-gland of the serpent serves to 
form the deadly secretion of that animal. 

The nettle, in an economical point of view, is 
not destitute of some value : its young leaves are 
used in many parts of Scotland and Ireland in broth, 
and are also eaten ais greens. Lightfoot states, 
that in Arran, and other Scottish isles, a decoction 
of nettles is used for renneting milk. The stalks 
have been manufactured both into cloth and paper. 
The roots are used to dye yarn yellow^ and the 
juice to dye woollen cloths green. 

What I have stated respecting the nettle is one 
proof, among many, that the interest an organised 
body may possess is not always in proportion to its 
beauty ; on the contrary, indeed, I believe that 
beauty may have been bestowed on many objects^ 
as a compensation either for their want of some- 
thing striking in their history, or because, from 
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their natural place of abode and habits, the beautj 
of the workmanship is the only thing of which we 
can avail ourselves. Why, for example, are flowers 
in general so exquisitely beautiful as we find them, 
if it be not to exhibit to us the hand of God, and 
to afford us, even in the colouring of a blossom, a 
manifestation of himself, and a rational cause kt 
turning our thoughts towards him ? Look with a 
magnifier at the flower of London pride, or of fofgd 
me not, and enquire of yourself why these miDUte 
objects are so lovely, why scarcely any of the 
larger flowers excel, and not many equal them: 
extend your observation to some of the minute 
insects, and reflect why they are dressed in coloim 
as brilliant as those of the peacock : magnify a gnat, 
and consider the superb feathered antennae whidi 
grace its head ; examine its whole structure, see the 
wonderful mechanism which is in every part; the 
minute perfection, the elaborate finishing of thii 
little being; remember that, in addition to the 
external structure, there are its appetites and 
functions, its stomach and bowels, its organs of 
breathing, its muscles of motion, its several senses, 
and perhaps its passions. Think on these, but not with 
the transitory admiration which we often observe 
in persons who for a first or second time see objects 
in a microscope. Be not content with the cold 
acknowledgment that it is one of the wonderful 
works of nature, and then let it slip from your 
memory. I tell you it is the work of God ; and I 
believe that the too liberal use of the term naJturt 
has given rise to much of the apathy with which 
the objects of the creation are regarded. It is very 
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^9 indeed, that when we say nature produces 
>lant, or an animal, the true meaning is, that 
i does so ; nature here being used as a synony- 
js term ; but still the word has so many appli- 
ons, and is employed in such a variety of ways, 
t we insensibly get into the habit of using it, in 
ural history and other sciences, as if it were 
le inferior power, or agent, acting by itself; and 

talk of the works of nature, without any im- 
ission being on our minds at the time, that they 

in truth the works of the Deity himself. 
To prove that we oflen find the greatest beauty 
ere we might least expect it, let us examinie a 
3 collection of shells. The animals which form 
i inhabit them, generally reside in situations 
ere it is almost impossible for us to learn any 
ng of their history ; but see what compensatioii 
! have for that. The skin of a quadruped, or a 
d, will soon perish, unless the greatest pains have 
en taken to preserve it by some antiseptic wash 

powder; and if it be stuffed, every care is re- 
tired to keep it from damp and insects. But if it 
: difficult to preserve a quadruped or bird, we 
ive opportunities of recording its history, of ob- 
rving its habits, and of adding to our knowledge 
' it, in its living state. In the inhabitant of the 
lell, that is next to impossible ; we cannot reside 
ith it at the bottom of the sea, we cannot Study 
s manners, habits, and modes of working, as we 
in those of a bee. But of all objects, for forming 
beautiful and permanent collection, the coverings 
^ which the animals reside are perhaps the best. 
lese coverings, or shells, are infinitely varied; 
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some are marked with the most rich and boautifiil 
colours, and with the greatest variety of penol- 
iog ; their forms are endless. " What," says Pliigs 
*" can be more gratifying than to view nature b dl 
her irregularities, and sporting in her variety irf 
ahells ! auch a difference of colour do they exhibit! 
audi a difference of figure ! flat, concave 
lineated. drawn round in a circle, the orbit 
two! Some are seen with a rising on the bacit, j 
■onie smooth, some wrinkled, toothed, 
the point variously intorted, the mouth pointing J 
like a dagger, folded back, bent inward; all these I 
variations, and many more, furnish at once noTelty, I 
elegance, and speculation." 

Tliere is no trouble in preserving them, there i»J 
no fear of their decaying by time, they will be dul 
same in 6tiy years as they are to-day ; and hence,! 
if there be almost insuperable difficulties i 
St a knowledge of the inhabitants, there i 
greatest facility of becomin 
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IS those shells are which our cabinets exhibit. 
Many shell-fish, I must however observe, inhabit the 
sands and rocks of the shores, and the history and 
structure of some of them have been tolerably well 
ascertained. 

In our walk to the coast, in the present month 

Df May, many wild plants are in blossom which 

are sufficiently interesting, but with which I must not 

detain you. There is the stitchwort rising in the 

bedge, and spreading its numerous large snowy 

corollas like stars, making the bush which it adorns 

shine with a lustre not its own. On the sides of 

ditches we find the wild violet, and the exquisitely 

beautiful speedwell, mixing their blue blossoms in 

contrast with the white or cream-coloured flowers 

of the wild strawberry; while the pale primrose, 

or, as Miss Kent calls it, " the irresistible primrose," 

reminds us of the days when we gathered it along 

with the dandelion, and the buttercup, to string 

into garlands for decking our female playfellows. 

The meadows are white with the wild rocket or 

cuckoo-flower, and the oozy bottoms yellow with 

the marsh-marigold ; but we must leave all these, 

with many more, and proceed to the sea, where we 

shall meet in my next letter. 



144 



LETTER XII. 

There are few places where I feel more bappSj 
situated than at the sea*shore ; I mean the shore 
of the open sea, where the water is pure as crystal; 
where there are high precipices, and sandy baysj 
and insulated rocks, and natural basins and caves; 
and where the opposite land rises lofty, blue, and 
sublime in the far horizon. How interesting it is, on 
a stormy day, to remain under the shelter of soum 
bold cliff, and contemplate the billows as the} 
cast their agitated tops to the sky, while the lou( 
resounding shore is white with foam and dashin| 
spray ; to watch the breakers vanishing or appearing 
as the onward or retiring wave rushes to the land 
or again falls back to be buried in the wide woml 
of ocean ; to listen to the alternate moaning o 
raging of the wind; to view the thick cloud 
hurrying on their course along the varied sky ; t 
see some sail labouring afar on the dark waters, ^* 
breathe a wish for her safety. But what can ou 
wishes avail ? If the captain be skilful, the vessc 
tight, the seamen active and experienced, thoug 
the waves roll mountain high, and the wind blow i 
heavier and heavier gusts, yet the storm may b 
weathered, and the port be won. If knowledge 
mid experience, and coolness be wanting ; if ignc 
ranee preside at the helm; if stupidity stand sentini 
at the prow, another addition may be made to tl 
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numbers who have struggled, and sunk, and died in 
the deep abyss. 

But for our walk as naturalists, this calm bright 
daj is best, and we shall commence with the 
point, or rather promontory of rocks which projects 
into the sea towards the north, and which, with a 
similar point about half a mile to the lefl, forms 
the extremities of a deep bay, the shore of which 
is composed (^ a pure white sand. The land, 
forming the amphitheatre of the bay, rises in un- 
dulating hills on each side, while, in the centre, a 
small stream glides down to the sloping shore, and 
there delivers its scanty stores to the great general 
reservoir. 

When we stand on a rock above deep water, 
or take a sail on a fine summer day, we generally 
see some animals of the genus Medusa, swimming 
in the clear sea. In this part of the world they 
are called falling stars, or sea-blubbers ; their sub- 
stance is scarcely more consistent than a jelly ; but 
many of them have very long tentacula or arms, 
whidi are kept waving in various directions. Their 
motion is very beautiful, and is performed by an 
alternate contraction and dilatation of their concave, 
domelike body, so that they move back foremost. 
There are many species, which vary greatly in 
bulk, some growing to the weight of many pounds, 
and others being scarcely a line in diameter. In 
the end of summer I have often observed them to 
be thrown in considerable numbers on tlie shores of 
Belfast Lough, of nearly two feet in diameter. Some 
Bpecies are beautifully marked with a cross or star ; 
some reflect the rays of the sun in a very splendid 
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manner ; and niany, if not all, are phosphorescent 
in the dark. The organization of these animals 
must be inconceivably delicate, and it is wonderftl 
how they can exist at all in so boisterous and un- 
certain an element. Yet they are very numerooS) 
the sea being oflen crowded with them as far the 
eye can see, and to an unknown depth. Perhqis 
they only come to the surface in calm weather, and 
at other times remain deep down, where they may 
be safe from the agitatian of the waves. 

These medusse, or sea-blubbers, are mere jellieB, 
and yet they devour fish, and even crabs. Hot 
dp they escape being torn in pieces by the strug^es 
of these ? Delicate and gelatinous as they are, and 
helpless as they appear to be, they seem to poesefls 
a very formidable property, that of paralysing, if 
not striking dead, their prey by their touch. Tte 
medusa has no instrument by which it can woundi 
yet some species seem to possess a means of de- 
struction even more powerful than that of the 
serpent. You know how suddenly death is pro- 
duced by the prussic acid, simply by dropping « 
little on the tongue of a cat or rabbit. The secre- 
tion which covers the tentacular and other parts d 
the medusa, probably exerts even a more instant- 
aneous effect on the animals it lives on, whick 
seem to be struck dead the moment they come ii 
contact with it. What the nature of this poison i^ 
we cannot tell, but in some species it seems tohi^ 
of a very acrid description, for it is a thing of nfl* 
very uncommon experience that persons, in bath]D0« 
if they come in contact with one of them, will itf*^ 
mediately feel as if scourged with nettles, and tibi' 
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8 sometimes followed by fever and sickness of 
everal days' duration. On this account they are 
iften called sea-nettles. It is not improbable that 
nany animals which are not furnished with me- 
faanical means of o£Pence or defence are provided 
rith poisonous secretions, on which their means of 
xistence depend. In the common, or green po- 
jrpus, (the celebrated polype of Trembley), the 
entacula or arms are well adapted for seizing its 
a*ey ; but no sooner does the worm touch the lips 
f the polypus than it expires, though no wound 
rhatsoever has been made. Fontana supposed the 
oljrpus to be possessed of a powerful venom.* 

Should it happen that some plank or log of wood, 
^hich had long floated in the water, some part of a 
Teck, or a trunk of a tree brought down by a river 
nd carried out to sea, were stranded among the 
9cks, we might have the satisfaction of finding 
ttached to it several interesting species of shells, 
specially the barnacle shell. This is a multivalve, 
bat is, it is composed of more than two pieces. It 
lands upon a fleshy contractile pedicle, and from 
lie opening of the shell a number of very beautiful 
ark-brown feathered tentacula protrude. The 
nllowing figure (12) will render any farther de- 
cription unnecessary. 

The history of this little shell-fish affords a 
triking example of the readiness with which errors 
nd absurdities are adopted, if they be at all con- 
lected with the marvellous. At one period it was 
II accredited opinion among all classes, as it still is 

* Adams on the Microscope. 
L 2 
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Fig. 12. 




tttat oMtfiftni, bmuiola ibdl , a,thepMScI>, >,tfaeihdl, 
c, tilt tentMBU. 

with the vulgar, that the bird called the harnide 
was produced from this sliell and on whdt groundi? 
simply because the nest of the baraacle was un- 
known ; and the tentacula of the shell fish bear a 
resemblance to feathers. But if the shell pro- 
duced the barnacle, its own origin was not letf 
remarkable. Gerard, in the 1391st page of hii 
Herbal, or " Historie of Plants," closes ^at great 
work with a description of this "woonder of Eng- 
land." — " Having travelled," he says, " from the 
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rasses growing in the bottome of the fenny waters, 
le woods, and mountaines, even unto Libanus 
selfe ; and also the sea, and bowels of the same ; 
e are arrived to the end of our historie, thinking 
not impertinent to the conclusion of the same, to 
ad with one of the marvels of this land, (we may 
ly of the world) ; the historie whereof to set foorth 
:;cording to the woorthiness and rarity thereof, 
Guide not onely require a large and peculiar 
olume, Init also a deeper search into the bowels 
f nature than my intended purpose will suffer me 
) wade into, my insufficiencie also considered; 
aving the historie thereof rough he wen unto some 
Kcellent men, learned in the secrets of nature, to 
e both fined and refined. In the meane space take 
as it falleth out, the naked and bare truth, though 
npolished: There are founde in the north parts 
f Scotland, and the islands adjacent, called Or- 
tiades, certaine trees whereon doe growe certaine 
lell-fishes, of a white colour, tending to russet, 
herein are contained little living creatures ; which 
lels, in time of maturitie, doe open, and out of 
lem grow those little living things, which falling 
ito the water doe become fowles, whom we call 
emakles, in the north of England Brant Geese, 
id in Lancashire Tree Geese : but the other 
lat do fall upon the land perish, and come to 
)thing. Thus much by the writings of others, 
id also from the mouths of people of those parts, 
hich may very well accord with truth." 
^ But what our eies have scene, and hands have 
mched, we shall declare;" and then he goes 
D, in all the confidence of entire belief, to describe 

L 3 
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the different stages by which the fish is 
the bird ; as that, when the latter is fonned, lix 
shell gapes ; then the legs hang out; then the hoi 
still growing bigger, the shells open more and mott, 
till at length it is attached only by the bill, Mm)i 
after which it drops into the sea, " where it 
gathereth feathers, and groweth to a fowie In^cr 
then a mallard, and lesser then a goose." You wiD 
find the following lines, from Du Bartas, exprewn 
of this history, in Walton's Angler : — 

" So slow Bootes underneath him tees 

In tti' icji islands goslings faatch'd of trees. 
Whose fruitful leaves falling into the waler 
Are lurn'd 'tis known to living fowls soon after. 
So rotten planks of broken ships do change 
To barnacles. O traDsfonnalian strange ! 
'Twas first a green tree, then a broken hull ; 
Lately a mushiooin, now ■ flying gull." 
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The absurd transformation here described was, 
at one period, believed all over Europe, as indeed 
were many things even still more improbable. Ivy 
was thought to grow out of the horns of living deer ; 
asparagus from the horns of a ram ; flies were pro- 
duced in the copper furnaces of the island of Cy- 
prus, which could only live in the fire, and died 
immediately on being taken from it ; insects were 
thought to be generated by putrefaction ; the mud 
of the Nile was changed into innumerable living 
creatures ; and even frogs and leming-rats were 
thought to be formed in the clouds. These errors, 
however, while they are proofs of the great cre- 
dulity and ignorance which have prevailed in the 
world, did not, at any time, tend to lead men to 
the commission of crime. But there were trans- 
formations of an equally or more absurd character 
believed in, which did lead to the most infamous 
persecutions and murders ; I allude to the belief in 
witchcraft. When a woman, bowing underneath 
the weight of years, living in poverty, and without 
friends, was suspected of being a witch, it was 
thought that she had an imp obtained from the 
devil ready to obey her commands ; and that she 
had the power of transforming herself into an 
animal, especially a cat or hare, and every mis- 
fortune which happened to her neighbours, or in the 
village, was ascribed to her agency. Could it be 
bdieved that, even in the British islands, thousands 
of unfortunate beings have been tortured, and 
burnt to death, through a belief in this impossi- 
bility ? We are more wise and just at the present 
day, because knowledge and science have greatly 

L 4 
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increased; for in proportion as a people, become 
more enlightened by science, do persecution and 
superstition decline. There are still, indeed, be- 
lievers in dreams, spirits, omens, charms, fortune- 
tellings and other similar nonsense ; but I suspect 
they are much on the decrease ; and I would have 
you to recollect, that whenever we imagine thii^ 
to take place contrary to the laws of nature, we are 
sure to be getting deep in error. Suppose now thaC 
you had been born in Turkey, and been educated 
a true Mussulman, it would be necessary for you 
to believe many absolute impossibilities, which, not 
having been so educated, you can now laugh at as 
beihg most ridiculously absurd. You do not believcf 
that Mahomet, in one night, went from Mecca to 
Jerusalem, and then before morning paid a visit to 
heaven, and held a conversation with God ; nor that 
the angel Gabriel revealed to him the secrets of his 
enemies, and brought to him, from time to time, 
the chapters of the Koran : you do not believe that 
he saw the moon cut asunder, nor that he hid that 
satellite in his sleeve : you do not believe in his 
paradise ; you laugh at the supposed efficacy of a 
pilgrimage to Mecca; but these, and many more 
incomprehensible and unnatural things, you would 
have to believe in had you been bom at Con- 
stantinople, and your parents been true followers 
of the Prophet. Among the first ideas impressed 
on your infant mind would have been, that eternal 
suffering would be your lot afler death, if, during 
life, you did not perfectly rely on the truth of the 
Koran ; and the first words you would have been 
taught to read, or commit to memory, would have 
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rdated to doctrines taken from that book, which 
they would have made you to believe was given 
to Mahomet by God himself. 

Had such been your education ; had such ideas 
been impressed on your mind from the earliest 
dawn of thought and memory, the longest life, in- 
dependent of the perpetual prayers, ablutions, and 
ceremonies of the Mahometan church, might not 
serve to discover to you the cheat ; but with the 
constant repetition of these, with the means of 
temporal advantage which the real or affected zeal 
&r them is calculated to afford, with the reputation 
of being pious and a favourite of Heaven, and with 
the many other advantageous et ceteras which zeal 
secures in Mahometan as in too many other coun- 
tries, it would not be easy for you to see the real 
truth. Indeed, you would shudder, or feel the 
highest indignation, at the book or creed of your 
early initiation being hinted at as containing any 
thing but the truth, and that the most important 
oi all truth ; so that, as an honest man, you would 
continue simply in error, or, as a fiery zealot, you 
might persecute to death, if in your power, all who 
should presume to deny the everlasting truth and 
divinity of the Koran. As a champion of the holy 
&ith it propounds, you might cheat, lie, persecute, 
be arrogant, be cruel, be blood-thirsty ; but having 
the faith, believing in the Prophet, having your trust 
in the sacred book, in the holy Koran, having fought 
for it, having persecuted for it, having in every 
shape sinned for it, having murdered for it, having 
extirpated heretics, having spit upon Christian dogs, 
having fought, and hoisted the crescent above the 
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cross, and all for the Koran, you would consider 
that you had made out a fair tide to pass the bridge 
al Sirat, to drink the water of the river of paradise 
al Cawthar, after which the blessed feel thurst no 
more, to enter heaven, whose gravel is of pearls and 
precious stones, and its trees of solid gold, to live 
for ever with fifly houries or girls of paradise, and 
reside in palaces sixty miles long and as many 
broad, and each formed of one single pearl. Had 
you been bom and bred a Turk, such you would 
have expected as the reward of your fcaih in the 
Koran, and of the zeal displayed in your exerti(H)8 
for its propagation. 

When I commenced the present letter, I had 
little idea or intention of adverting to subjects 
of this kind ; but I must claim the privilege of 
digressing, even though I should sometimes wander 
a little too far from my immediate subject. But I 
write for your good, I hope. I wish to inipress on 
your mind a conviction that it has the undoubted 
privilege of thinking for itself, of. investigating the 
truth of opinions, and rejecting what it cannot bot 
know to be false, no matter by what authority it 
may be enjoined. If the Koran stated that Ma- 
homet had sliced a piece from the sun and cut it ; 
into fragments to form the stars, what good Mus- 
sulman would doubt it? what Mussulman would 
dare to doubt it ? He would suffer for his infiddity.^ 
in this world, and afler death would, in the opinion 
of all true believers, be condemned to the Maho- 
metan hell, the very lightest punishment of whiA 
is to be << shod with shoes of fire, the fervour of 
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which will cause his skull to boil like a caldron.'" * 
To possess the courage of thinking for one's self is, 
in my humble opinion, of inestimable value : to be 
bowed down under the mental tyranny of others ; 
to be obliged to acknowledge a belief in what 
reason and nature teach us to know is false ; to have 
to subscribe to opinions which in our consciences 
we must doubt, or think erroneous, is a most miser- 
able slavery ; and to submit, without exercising our 
own powers of thought, is to become spontaneously, 
willing and cowardly slaves ourselves. 

Among the animals which inhabit these rocks 
are the limpet, which adheres by forming a vacuum, 
(as I shall have to explain at another time,) the 
periwinkle, and the lobster. The last is among the 
most remarkable of animals ; I shall not attempt 
to describe it, but I recommend to you to exa- 
mine attentively the first you see. Observe its 
pedunculated eyes, its long and numerously-jointed 
horns or antennae, the additional pair of smaller 
horns, each bifid, or divided into two ; the jaws, the 
serrated snout; the difference between its two 
larger claws ; and, above all, the arrangement and 
articulation of the plates which cover what is 
usually called the tail. These moveable plates are 
joined together by a most admirable mechanism, 
which you must examine yourself, for I shall not 
attempt to describe it. But what is this mechanism 
for ? You know there must be a design in it ; 
what is the design ? Why has a lobster this dis- 
position of parts more than a crab ? These ques- 

* Sale's Koran, Prelim. Discourse, p. 127. 



156 LOBSTER. 

tions I shall attempt to answer; but, from tl 
imperfection of our knowledge of the history an 
manners of the animal, I cannot do so to the fa 
extent that I could wish. 

The muscles, then, which act upon these mov< 
able plates, have prodigious power, and by on 
sudden contraction they will cause the lobster t 
fly backwards with the velocity of an arrow. Thi 
forms its means of escape from its enemies. Whei 
while it is in search of food at a considerable dis 
tance from the hole or cleft which it inhabits in th 
rock, any cause of alarm occurs, it immediate!; 
expands the plates which form the true tail, aix 
then contracting the muscles, the tail is brough 
downwards and forwards with immense force, i 
flapped up against the lower part of the body, am 
from the impulse thus given the animal darts back 
wards with extraordinary swiftness, and will thui 
throw itself into its retreat, though the latter ma; 
be barely wide enough to admit of its entrance.' 
The repeated relaxation and contraction of thea 
muscles operating on the tail-plates must make tbi 
lobster move backwards with inconceivable rapidity 
and, in fact, when employing this species of motion 
the eye can scarcely follow it ; it passes like aflasl 

When you have examined the wonderful work 
manship which even the shell of the lobster exhibit! 
consider what an astonishing production the wbol 
animal is ; without a knowledge, however, of th 
general anatomy, you cannot have adequate coi 
ceptions on this head ; keep, therefore, to th 

* See Pennant, Brit. Zool. vol. iv. 
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nicture of the shell, and reflect on the mighty 
wer which, with such ease, produces an object 

so elaborate and complicated a mechanism. A 
male lobster will lay from twelve to twenty thou- 
ad eggs, and each of these, if undisturbed, would 
ow to be as perfect as the parents. Look at the 
ecimen before you : think of the time, the labour, 
e ingenuity which would be required to make 
en an imperfect resemblance of it in wood or any 
her material ; of the number and variety of the 
nts; of the perfect adaptation of the different 
rts to each other : but it is too complicated for 
& to mention all the wonders of its formation, 
le egg of the lobster is not larger than this letter 
); how strange that such an atom should have 
power of becoming evolved into so complex, so 
"ange, so admirable a piece of work as the lobster 
lelf ! But I must not conceal, that, to most 
Tsons, this animal has a very uncouth appear- 
ce, which is chiefly owing, I suppose, to the ap- 
rently disproportionate size of its large claws, 
le, indeed, would think that these would be 
ficult to manage ; they have the appearance of 

incumbrance, rather than of a useful and well- 
ntrived appendage ; but you are now sufficiently 
tisfled, I presume, that, notwithstanding appear- 
ces, the works of creation are all perfect in their 
id. I have a very confined knowledge of the 
inners and mode of living of the lobster, but I 
ve little doubt, that could I see it in full action in 

native element, I should have a very different 
:w from what it presents at the fishmonger's stall ; 
j I am satisfied, that in that situation the daws 
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would seem any thing but an incumbrance. On 
examining the nippers of the larger claws, you will 
find their niargins knobbed or tuberculated, while 
the margins of those of the smaller are toothed or 
serrated. Mr. Travis says, in the British Zoology^ 
that, <^ with the former it keeps firm hold of the 
stalks of submarine plants, and with the latter it 
cuts and minces its food very dexterously." It is 
known that the lobster is very voracious, and also 
omnivorous ; and it may perhaps be, in a certain 
degree, compared to the vulture among birds, as 
being a kind of scavenger for clearing away pu- 
trescent substances. It seems even to prefer flesh 
in a state of corruption, to that which is fresh. Mr. 
Montague states, in the second volume of the 
Wernerian Transactions, that immense quantitieB 
of the ray-tribe of fishes are destroyed as bait icn 
catching crabs; that perhaps not less than forty 
tons are brought ashore, in one season, at the small 
village of Torcross, on the south coast of Devon- 
shire ; and that the reason of this vast consumption 
is, that the crabs will not enter the pots when the 
bait is in the least degree tainted. Lobsters, he 
remarks, << cannot be taken but by bait in a staU 
of ptitridity.'* The great size of the daws may, 
then, be requisite for tearing the flesh of carcases* 
and we know that the force which they exart is 
inunense. May it not also be, that when the lobster 
makes its spring backwards, the length of lever of 
the claws, combined with their weight, will serve 
as a counterbalance to the impulse given by the 
tail, and prevent the animal being thrown over on 
its back ? 
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I thmk it probable, that of the many sea-weeds 
which are to be found among the rocks we are 
visiting, you may be only acquainted with the Dulse 
or Dillisch. It is the Fucus palmatus of Linnaeus, 
Che trivial name being taken from the frond or leaf 
liaving a distant resemblance to a human hand. It 
^ws in abundance both on rocks, at low water 
nark, and on the stems of the tangle, which are 
iften completely clothed with it. In Scotland it is 
isually eaten, I believe, when fresh, but it is much 
setter dried. In the process of drying it acquires 
i very sweet odour, not imlike that of violets. 
When it groWs on rocks, if my observation be 
correct, it does not attain the size which it acquires 
on the tangle, but it is more delicate, and a better 
esculent. I believe that when other fuci or sea- 
weeds grow on the tangle, they also become larger 
than they are found elsewhere, and it may be that 
they absorb nourishment from it. The fucus crispus 
is a species found plentifully on these shores, grow- 
ing on rocks and in pools. When bleached white, 
and well boiled, it forms a fine jelly, which is now 
used under the name of Irish moss, as a nutritious 
light food for invalids and sick persons. But we 
shall leave the rocks, and bend our course to the 
sandy shore, and there give our ideas such range 
as time and circumstances may suggest. 
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How delightful is it on a day like this to ramb 
on the margin of the mighty deep, and experieni 
the happiness which a love of nature, and refle 
tion on God, as its Author, can inspire I But tl 
human mind is not to be satisfied with uniformil 
or limitation. One who from infancy has lived 
the vicinity of this fair strand, who year after yei 
has seen the green wave of summer glide on ai 
die along the shelving shore ; and who, for as max 
winters, has heard the tempests roar, and sei 
the billows burst in foam upon the rocks, and raf 
round the wide amphitheatre of the bay ; may y( 
be little sensible, in either case, to the beauty ( 
sublimity of the scene. The mind must have VJ 
riety ; for, in time, the impressions made by th 
most beautiful objects will become faint, or at leai 
we lose the habit of frequently thinking of then 
But in the study of natural history there is pel 
petual novelty, an interest that never dies, a haj 
piness which never satiates. Let us walk b 
wave-worn shores, or climb hills and mountain 
or thread the mazes of romantic streams, or wand( 
through woods, or by the margin of lakes, the min 
imbued with knowledge and a love of nature fine 
constant cause for admiration. No bud that blowi 
no fly that hums its little song, no bird that cleave 
the air, nor fin which cuts the lucid wave, but teD 
to it the wondrous works of the Almighty. It i 



STUDY OF NATURE. 161 

aot, however, you will remember, the act of re- 
tirmg into solitude, of living in deserts, nor of 
(Doping through " glades and glooms,'' that will 
form a naturalist, or a true lover of nature. He, 
bowever much he study nature in nature's self, is 
the last man living who would become a hermit. 
Various circumstances may induce persons to retire 
for a time from society, to brood over feelings which 
ihey would hide from the world ; to mourn for the 
dead, or to recover the shock brought by an un- 
expected reverse of fortune. This is human nature ; 
but it is not human nature to abandon society and 
turn eremite, under the idea of thereby pleasing 
the Deity. This is the result of self-deception, 
of degrading notions of God, of arrogance and 
self-conceit, and often of knavery combined with 
these ; or else of insanity, brought on by their 
excessive indulgence. Man is in his nature a social 
being ; God has made him so ; and when he deserts 
the interests and society of his species, under the 
iMMion of serving his Maker, he is thwarting one 
great end of his creation. In truth, however, the 
hermits of whom we read had oflen any thing but 
solitude and devotion in view, when they retired to 
live in caves and dirt : many did so to gain a name, 
to obtain a consequence in the annals of their su- 
perstition, and to extort money from the fanatics 
who were imposed on by their tricks ; and what is 
perhaps still more to be deplored, some were in ab^ 
solute earnest, and did really think in their con- 
sdences that they were serving God, and yet could 
BOt fairly be said to be out of their proper senses. 
A naturalist, I grant you, loves the country ; it 
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is the temple in which he best feels his pursuits; 
but still, what were the country without the town? 
It is when men congregate in cities that the arts 
and sciences flourish, that knowledge increases, that 
commerce extends, and discoveries are multiplied. 
Do not give ear to those who cry up the country at 
the expense of the town ; some prefer the one to 
the other ; some love the country, some the citj{ 
but both are good, and let neither be disparaged. 
The city has been the true source of civilisation ; it 
is the point of attraction, the focus in which the 
rays of science diffused throughout the world are 
concentrated, and whence they again emanate and 
convey the blessings of knowledge to the most 
distant recesses of the country. 

But the tide is now beginning to rise. What 
is the cause of that phenomenon ? what produces 
the alternate ebb and flow of this vast mass of 
water which take place so regularly twice every 
four-and-twenty hours ? Is it an operation of the 
sea itself, or is it owing to an influence extending 
from distant worlds? You know that it is the 
latter, that it is caused by the attraction of the 
sun and moon. And what is this attraction ? No 
one can tell ; we only know it by its phenomena; 
we know that it exists ; that by its influence the 
worlds throughout the universe are guided in their 
revolutions ; that' if this influence were withdrawn 
the creation would run rapidly into ruin. The 
planets and suns would start from their orbits ; the 
beautiful regularity of their motions would cease^ 
and they would fly at random and in disorder throu^ 
the wilds of space. Yet we know nothing of grari- 
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tatibn itself; we know it only by its laws ; we 
know that it extends to the most distant stars, and 
that, perhaps, there is not a single celestial orb 
which is not connected by it to the others; but 
what its essential nature is we can have no con- 
ception. And how many other things are there 
which we know only by the phenomena they pre- 
sent? What is the electric fluid? I cannot tell: 
I am aware that it causes the thunder and light- 
ning; that it will strike a tower, and split it from 
the top to the bottom; that it kills men and 
animals ; and that I can collect it by means of a 
machine, and exhibit it in a variety of beautiful 
experiments ; but, after all this, I know not what 
the electric fluid is. And what is magnetism? 
Why does a loadstone attract iron ? Here also I 
am ignorant. Why does a magnetised needle point 
to the north ? I know not ; but I know, that by its 
having such a property, that wide ocean before us 
can be traversed with as much certainty, andvastly 
more advantage, than if its place were occupied 
by solid earth. Some writers have objected that 
the globe on which we live has an undue pre» 
ponderance of sea ; but this is another example of 
human presumption. If it had come by chance it 
might have been too great or too small ; but if our 
world was made by the Almighty (and what else 
oaiM have made it ?) it must be as he intended, and 
therefore it must be right. But what is the fact ? 
Could we have communicated with distant countries 
by land as we do by sea ? Could we have brought 
the produce of the Tropics to the Thames ? Could 
we have compassed the earth from east to west, 

M 2 

1 



164 LIGHT. 

and from north to south? Could we have calcu- 
ated on the time in which we should reach the 
Antipodes? Look at Africa and New Holland, 
and see how difficult it is to penetrate into the 
interior of those countries. On a little reflection, 
indeed, you will perceive, that were it not for the 
vastness of the ocean we would be in great com- 
parative ignorance of the earth, and that its great 
extent of surface is another proof of the wisdom 
with which all is planned. 

Besides gravitation, electricity, and magnetism, 
there are many other things which we know to 
exist, but of whose essential nature we are altogether 
ignorant. Take mind, for example: is it material 
or immaterial? There has been much discussion 
used, and much argumentative acuteness displayed 
about the settlement of this question, but it vfll 
never, I presume, be settled in this world. And 
what then ? What is it to you or me, or to any (me 
else, whether it is material or not ? Look at the 
surface of that glassy wave, the light of which 
dazzles our eyes as if it came from a silvered mirror; 
where does that light originate ? O, you will say, 
it is only the sun-beams. To be sure : you admit, 
then, that the light from the wave does not originate 
in the wave itself, but that it comes from\the sun? 
Yes. Well, as it comes from the sun, let me ask 
what distance has it travelled ? how far is the earth 
from the sun? Ninetv-five millions one hundred 
and seventy-three thousand miles. A pretty long 
journey, you will confess ; but is the light tardy in 
accomplishing it? No; it travels at the rate rf 
nearly two hundred thousand miles in a second, and, 
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consequently, arrives at the earth from the sun in 
about eight minutes. Does it travel farther than 
the earth ? For what we know, it may travel on 
for ever, till intercepted by some opaque or ponder- 
able object ; but we know for certain that it reaches 
' Herschell, the most distant planet of otir system, 
which is no less than eighteen hundred millions of 
miles from the sun. Now, is light material ? I have 
no knowledge of it but what is obtained through 
the medium of sight ; no other sense recognises it ; 
we cannot taste it, we cannot smell it ; and it makes 
no impression on the nerves of touch. But I can 
learn that it is not only compounded of three 
primary coloured rays, but also of others not con- 
nected with colour at all, of calorific, and of oxid- 
ising and deoxidising rays. I can see that it is 
necessary to vegetation ; that plants deprived of 
its presence lose their green colour ; that it effects 
various chemical decompositions; and that it is 
subjected to certain fixed laws, which form the 
basis of the science of optics. From these cir- 
cumstances, I infer that it is matter, that it is a 
substance ; but how subtle must be the nature of 
a substance whose particles can move in every 
direction without ^[interfering with each other; 
which can travel above 95,000,000 of miles in 
about eight minutes, and yet not exert the least 
perceptible force of coltision; which will pass through 
the hardest crystal or the purest diamond, with 
as much ease as through air or water ? It is inu- 
ponderable, and wants various properties which 
philosophers have thought to be essential to matter ; 
but, in fact, we can seldom tell what is essential to 
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any thing. We see objects and light by the eyes: 
this you will admit ; and you will admit, also, that 
without organs of vision we could have no know- 
ledge of light and colours. But is it the eye that 
sees? Consider now. You say Yes. I say No. 
When you take up a telescope and look at the 
moons of Jupiter, you see those moons, which, 
without the telescope, you could not see. But does 
the telescope see them. You laugh, perhaps ; you 
think the question childish. It is not so. Suppose 
a card were slipped in between your eye and the 
eye-glass, you would then neither perceive the 
planet nor his satellites. Now the eye is to vision 
what the telescope is; it is an optical instrument; 
it serves to form an image ; but the eye itself does 
not see; it is the organ of communication with 
light, and is necessary to vision, but the sensation 
lies in the brain, or rather, I should say, in the 
mind, which inhabits it. Cut off the communication 
between the eye and the brain, and the same result 
follows as when a card is placed between the eye 
and the telescope ; all is dark. The optic nerve is 
the cord through which the brain communicates 
with the eye, and when, by disease or other means, 
that nerve or its expansion, the retina, on which the 
images of external objects are painted, loses its 
function, or if, as has been often proved by ex- 
periment, the optic nerves be cut across, then 
the animal sees no longer, though the eyes them- 
selves remain as perfect as before. 

Now, with regard to mind, I would ask, Suppose 
it to be even more attenuated than light, may it 
not still be material? It may, or it may not; God 



MIND. 167 

is the only judge of this ; no man can tell ; and the 
truth is, no man needs care what the essential 
nature of our soul is. We know that we have a 
poind, a thinking principle, something independent 
of, though intimately connected with, organisation. 
The eye conveys the forms and colours of external 
objects to the brain, we cannot tell how, indeed, but 
the eye does not see ; and the brain conveys these 
impressions to the mind ; but the brain is as blind 
as the eye, though it is the organ of communication 
with the mind in its essential form, whether ma- 
terial or immaterial. We know nothing, and can 
know nothing of the ultimate nature of mind, but 
it seems to be a natural feeling that it is immortal ; 
it is a persuasion found in almost every nation, and 
it is a conclusion which natural religion inevitably 
brings us to. I believe that the study of God in his 
works stamps an irresistible conviction on us that 
there is a future state, and that our present pursuits 
are (mly preparatory to others of a superior order, 
when we shall receive higher capacities, and have 
more extensive means of seeing and understanding 
the works and ways of the Almighty. But he only 
can understand how we shall exist, for we can now 
only know mind, like light, by its present phe- 
nomena : but we see all the parts of nature in 
connection, her different kingdoms joining by im- 
perceptible degrees, so that it is impossible to tell 
exactly where one ends and another begins ; and 
we also see that the worlds which form the heavens 
are all connected by the unseen tie of gravitation ; 
nothing is isolated, all is in harmony and union. And 
is the mental world not so too? Can we believe 
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that the mind, like a taper^ will die out and be 
lost for ever ? That it is merely a temporary re^ 
of organisation ; that it grows with the brain, and 
with the brain ceases to exist ? We see, indeed, 
that the cerebral mass and the mind are so in- 
timately united, that the state of the former uni* 
formly influences that of the latter ; that the brain 
and the mind are developed together, and together 
decay ; that when brain is perfect so is mind, and 
vice versa ; and that when the organisation of the 
brain is injured by disease or deteriorated by age^ 
insanity or second childhood is the result. But 
let us not be deceived by this ; the brain may still 
be the organ merely of mind, as the eye is of vision. 
If, in old age, the humours of the eye lose their 
transparency, it may become unfit for its office, but 
light does not the less exist ; and in the same way, 
when dotage comes on, the brain does its duty im- 
perfectly, but mind may still be in its real nature 
as perfect as ever, though the bodily organ bad 
become unfit for it to operate with. But I will 
quit this subject, by remarking, that however much 
we may argue, whatever doubts and uncertainties' 
may arise^ whatever may be told by speculative 
theorists, we know nothing of mind but by its oper- 
ations. If a particle of light travel two hundred 
thousand miles in a second of time, the disembodied 
soul may, with equal velocity, fly to its future place 
of abode in the illimitable concave around us. As 
the most distant orbs are connected by gravitation) 
so it may be that, between mind and the Omni- 
potent Creator of all, there exists a connection as 
powerful, a& certain, and possibly more permanent 
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the attraction between worlds and systems, 
tut the eye we could know nothing of light, 
dthout the brain we could know nothing of 

but the eye is not light, nor the brain thought, 
are both but organs. God is the source of 
and the source of mind, and he alone can 
know either. Let us, therefore, leave the 
nent of these insoluble difficulties to him, for 
culties in this life are incompetent to the task, 
ings, I doubt not, will at length be made plain ; 
I the mean time let us be humble, let us be 
ul for the powers we enjoy ; let us be anxious 
ith ; and let us lay opinions, merely as such, 

let us cultivate all moral virtue ; let us adore 
Imighty ; and let us give up disputation and 
;ling about things which he alone can under- 
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On looking seaward, we may now observe flocks 
of sea-gulls, whose snowy whiteness forms a dazzling 
contrast with the blue waters on which they float 
The cormorant also produces a contrast equally 
strong by its blackness, when it appears on the 
surface, but it is as often withdrawn from ohserr- 
ation, having plunged into the deep after its scaly 
prey. The wild note of ttie godwit, as !t speeds on 
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'apid wing to another part of the shore ; the louder 

ny of the curlew, which, high in the heaven, pursues 

ts aerial voyage, and the piercing scream of the 

leron, which the coming tide has driven from his 

olitary stand, add animation and interest to the 

cene; and were it my object to enter into the 

natural history of these birds at length, you would 

lerhaps find amusement, as well as information, in 

he detail. There are few subjects of observation 

Qore pleasing and instructive than that of the 

LifiTerent adaptations of the structure of animals to 

heir appointed modes of life. We see in the 

iconomj of them all such a depth of knowledge, 

luch a wisdom of design, such a power of accom- 

dishmenty as is truly worthy of our highest ad- 

niratioii and most sober reflection. Let us even 

onsider so simple a subject as the foot of a bird. 

iveiy part of nature being peopled with inhabitants, 

e find that as the bosom of the sea abounds in the 

my tribes, its surface forms a resting place (or 

my families of the feathered creation. The 

merous species of gulls, many of the duck tribe, 

\ auks, the guillemots, the petrels, the divers, the 

morants, the goosanders, and various others, 

pie the rocks and precipices, obtain their food 

he ever restless waves, and many may in truth 

lid to have their " home upon the deep." The 

of a bird is always adapted to its mode of life. 

y of t)iese sea-birds had a foot like that of a 

ion fowl, a crow, a magpie, or a pigeon, it 

' not have served well for swimming, and hence 

e that they are web-footed, like the duck 

)se. Their mode of living, however, is not 
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in all cases the same, and in order to meet 
difierent circumgtances in this respect, there 
correspondent variations in the foot; relating tc 
form, the degree in which it is webbed, the c 
parative length of the leg, or some other pardcu 
(.Jig- l^O for example, represents the black bac 
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and both have webbed feet, yet there are 
points of difference between them. Why are 
t placed so much farther back in the cor- 
? They are so much so, that the bird, as 
;, stands nearly erect. The reason is this : 
ity has determined, in his wisdom, that the 
d should seek its food on the surface of the 
md the other beneath it ; that one also should 
lile on land as well as water, but the other 
irater exclusively. Now, the gull cannot dive, 
r well it can swim ; and in consequence it 
y obtain such prey, or edible substances, as 
be found floating on or near the surface: 
i cormorant subsists on fishes, which it pur- 
nder water; and the backward position of 
;s, it will be evident, must assist it most 
illy in diving after them. You will observe 
ence, too, in the manner in which the foot 
)ed in the two species : in the gull, the back 
'ery small, and not connected with the others ; 
n the cormorant, it is not only of consider- 
ngth, but is united by a membrane to the 
hree (as you may observe in the off foot of 
Lire), so that, in this bird, the whole four toes 
jbbed and connected together, — a circum- 
which tends to give great velocity to it when 
in pursuit of prey. Montagu, speeiking of 
cormorant, observes that << it is almost in- 
e, to see with what dexterity this bird dives 
izes its prey : knowing its own powers under 
if a fish is thrown in at a great distance, it 
ntly dives immediately, and pursues its course 
water in a line to the spot it was observed 
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to fall, with vast celarity ; and if the water is dett) 
takes the fish with certainty, and frequency before 
it falls to the bottom/* But in the natural state, 
how does the cormorant know where the prey is? 
If you were in a boat, even on the calmest day, 
you could not see a fish at a distance of twenty or 
thirty feet, and ten or twelve below the sur&ce^ 
and still less if there were any breeze or ripple. 
Now, how does the bird manage ? The author just 
quoted states, that when fishing, it always keeps its 
head under water, in order that it may the more 
clearly and certainly discover the prey. 

There is still something more in the foot of the 
cormorant ; but I must first explain to you what 
the foot of a bird really means, for, anatomicaDj 
speakings it consists of more than the part merdf 
on which the bird rests. Observe a common fiml 
walking about, — where is its leg ? You point te 
the pillar covered by a scaly skin, which stands 
between the toes and the feathers. Now, suppose 
that this fowl submits to the usual fate of its race; 
that it is killed and dressed, and f that I request yoa 
to help me to a leg. Do you find any difference in 
the part you send me from what you considered as 
the leg in the living fowl? In fact, you help me 
not to the leg only, but to the thigh also ; while 
the naked part, which you considered as the leg in 
the living bird, is wanting altogether. From this 
you will see, that what you had considered as the 
knee, is in reality the ankle or heel ; that what is 
commonly called the drumstick, is the leg ; and the 
portion above it, which is attached to the side boat 
by the round ball, or head of the os femoris or 
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)Q\gYi-ootie, is the thigh. A similar mistake is often 
made fespecting the legs of the quadruped : for 
n^DSX \Xi the cow is called the hock, is really the 
^ \iee\', and what is called the knee in the horse, is 
\ oJi^cT "hig wrist or ankle. The proper name for the 
4 wked part of the leg in the fowl is the tarsus, and 
;4 It u to be considered as part of the foot; for though 
r \ ttuy a sbgle bone, it is the analogous part, with 
zi certam bones, seven in number, which in the human 
^4ftot go by the same appellation, and also of the five 
/ tones which compose the metatarsus. It exists in 
I iD birds, though it varies exceedingly in length. 
Id some, too, it is covered with feathers ; as in 
;V8oy of the hawk tribe, in the owls, and in the 
Sgnmse. In many also^ especially those called 
ividers, the lower end of the true leg is bare of 
fathers ; as in the heron, bittern, spoonbill, curlew, 
fodwit, and many others. It is not, then, the part 
kmg bare of feathers, and covered with a scaly 
ikin, whidi forms the distinction between the leg 
md the tarsus, but the heel or ankle, or, as it is 
taally termed, thh knee-joint. 
Notwithstanding this explanation, I shall still 
the parts in the ordinary way ; that is, I shall 
the tarsus of the bird its leg, and the ankle or 
its knee ; this will save trouble, and you can- 
now be misled in your ideas of it. If you ex- 
then, the leg — that is to say, the tarsus — 
A dodk or goose, you will find, that though it is 
laterally, still it has considerable thick- 
in firont. These birds, however, do not require 
with great velocity, and^ in fact, a slow and 
I «KamJi)ation and search wilVi ti[v^\T X:!^ 
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is the most usual way of obtaining their subsistei 
But we may readily conceive that in a bird wb 
like the cormorant^ depends cliiefly for its sue 
in capturing its prey on the rapidity with w1 
the latter can be followed, such a leg would be 
properly fitted, since it would offer considerable 
sistance and retard the velocity. Now, here, ag 
we have an example of that wisdom which pervs 
every thing, whether the revolutions of worlds, 
motions of a fly, or the structure of a bird, 
cormorant's leg is so flattened on the sides, that 
anterior edge which cuts the water is not thi( 
than the blade of a carving-knife. Then, ag 
observe how the bird is adapted in other resp 
to its mode of life. Its compressed legs, and 
rapidity with which it can pursue flsh, would 
avail it little, were not its beak particularly fon 
for holding its slippery capture. This, instead 
being spoon-shaped like a duck's, is long, and 
at the end of the upper mandible a sharp hoc 
nail, which serves admirably for holding the f 
but still something more is wanting ; for how( 
well the position of the foot, the form of the 
and that of the bill, may be up to the point 
seizing the prey, how is the latter to be dispose 
when it is captured, seeing that often it is y 
large, and sometimes even consists of fiat.£ 
This is provided for by the vast extent of the c 
phagus or gullet (the tube which conveys the : 
from the mouth to the stomach), which will a( 
a fish of incredible size, compared with the th 
ness of the neck. The digestion of the cormo 
is so very rapid, that Mr. Montagu found, in 
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i bird already alluded to, that three or four 
Is of fish were readily devoured twice a day ; 
! the destruction it causes must be very great. 
;k makes the following observation : — << At 
r in the inland lakes, they make a terrible 
. From the greatest height they drop down * 
the object of pursuit, dive afler it with the 
ty of a dart, and, with an almost imerring 
nty, seize the victim ; then emerging with the 
;ros8 the bill, with a kind of twirl throw it up 
16 air, and dexterously catching it head fore- 
swallow it whole." * 

3 cormorant, with all its requisites for depre- 
1, is still liable to an inconvenience which 
other diving birds do not experience ; which 
.t its plumage, when kept long in the water, 
les soaked, and the bird has then to betake 
to the rocks, and spread out its wings to dry 
breeze or in the sunshine. The plumage in 
diving birds, on the contrary, is quite im- 
*able to water; and in some species, espe- 
in the grebes, and birds of the Colymbus 
, is so thick and silky, that their skins sell for 
erable sums, and are used for forming muffs, 
3, and other articles of dress. These species, 
er, cannot swallow fishes of considerable size ; 
erhaps it may be that the plumage of the 
rant, by becoming moist, obliges it to leave 
iter before gorging to such an excess as might 
fatal to it. This, however, I offer only as a 
ture ; but that the cormorant does gluttonise 

♦ Bewick's British Birds, vol. ii. p. 382. 

N 
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to satiety is evident, from the circumstance, that 
is Bometimes so much surfeited as to let itself I 
taken by a noose cast round its neck : its glutton 
indeed, as every one knows, is proverbial. 

The following figure {fig. I?.) represents t 

Fig. 17. 




Speckled diver ; and you will remark how fer bai 
ward its legs are placed, and how well the wh 
conformation of the bird is fitted for diving. In i 
figure of the great crested grebe at the head oft 
letter, and in that of the puffin, or coultemeb, at ■ 
end, you will perceive a similar adaptation. 1 
well fitted for an aquatic life as these are, there 
some species still more so ; as you will find in 
history of the penguin tribe, in many of which 
wings are so small, and covered with such scale-I 
feathers, that they more resemble the fins of a 1 
than the wings of a bird. In these, also, the i 
are placed very far back, and their action must 
most powerful ; but in addition, the bird, in divi 
uses its wings also, just as if it were flying in t 
and you may readily conceive, that, by the impu 
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received from both wings and feet, the motion of 
the penguin through the water must be extremely 
rapid, • 

Let me now bring to your recollection what, I 
suppose, you have witnessed more than once — the 
crael sport (as it is called) of duck-hunting. You 
will remember, that when the dog has got so near 
the duck that the latter is in danger of being seized, 
it plunges beneath the surface, and again appears, 
after several seconds, at a considerable distance from 
the plaice where it went down. The results of this 
manoeuvre may be more than one : the dog may be 
bewildered, and consequently halt in the pursuit ; 
or the duck may change the direction of its course, 
and on re-appearing may elude his eye, and thereby 
gain time. But I wish you to enquire whether a 
bird, in diving, will, by a similar impulse, move 
actually faster than it would in swimming. Does 
a cormorant, or a duck, or a grebe, move more 
rapidly under the surface of water than on it? In 
several parts of Montagu's Ornithological Diction- 
ary, and the still more valuable Supplement to it, 
you will find illustrations on this point, showing that 
the same power will cause a much more rapid 
motion in diving than in i^wimming ; and the cause 
is this : — When a bird moves in water, or upon it, 
there is a movement upwards as well as forward ; 
bat in swimming, the momentum upwards is lost, 
and the bird derives benefit only from the forward 
impulse. But in diving, the pressuie of the water 
above prevents the ascending movement, and con- 
sequently the impetus is not lost, as if the bird were 
on the surface, and therefore the propelling power 

N 2 
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is greater; and the bird moves faster, 
diving, the whole moving power is eflPecti\ 
in swimming, a part of it is lost, and the 
proportionally lessened. 

Notwithstanding the regularity of nati 
there is at the same time scarcely any < 
nomena she presents to which there i 
captions. Thus, although birds which 
webbed feet, yet there are some whicl 
structure, and swim remarkably well ; 
are others provided with web-feet, wl: 
swim at all. The common water-hen, \\ 
and dives remarkably well, is an exar 
former (its toes, however, are extremelj 
the avoset seems to be an instance of 
" The feet of this bird," Montagu obser 
calculated for swimming, but it has 
observed to take the water for that pu 
remember one of this species being wou 
wing, and floating with the tide for n 
when it was taken up alive, without ev 
ing to swim, so that the palmated feet 
intended to support it on the mud.''* 

If you examine farther the feet of 
you will find much to interest you in 
them in relation to the habits of t1 
species, and, in all, you will perceive 
which has directed their formation. I \ 
you to investigate, in this point of vie 
naked legs of the heron and other wade 
of the curlews, broadened by a membr; 

* Ornith. Diet, in verb. 
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enable them the better to walk on mud; the 
olloped toes of the coot, and the whole adapt- 
ion of that bird for living in fena and lakes ; the 
islaropea, the grebes, the guillemots, the divers : 

short, turn over the beautiiul figures of Bewick, 
id examine the situation and form of the feet in 
« different species as jou go along ; compare 
lese with the history and habits of the bird ; and 
nploy your mind in thinking earnestly on the 
livine wisdom which has so carefully fitted them 
T their various offices. In my next I shall pursue 
lis subject a little farther, as it is exemplified in 
od-birds. 
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%. "Hi : water birds is very convenient, though by no 

so correct as at first sight, or on a superfi( 

servation, it might appear. Manj'^ of th( 

! mentioned in my last letter are in every res 

I decidedly aquatic, that there can be no d( 

' the subject ; but, on the other hand, there if 

siderable number of species which want nv 
might consider the characteristic marks of 
birds, and yet are almost entirely aquatic 
habits. The water-hen has already been mei 
which, though not web-footed, can both d 
swim. The oyster-catcher, also, can do ] 
necessity require; and, according to the 
ation of the accurate Montagu, the curL 
swim, and the i^ndpiper both swim and dive 
water- ouzel, again, which inhabits the stor 
banks of mountain-streams, though not web 
can pursue ^ts prey under water; and th 
II fisher, which has very small feet, also di\ 
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. and three front toes ; but there is this difference in 
the foot of the osprey — its outer toe is larger than 
the inner — whereas, in other eagles, the inner is 
larger than the outer. Now, you will not at once 
see what great advantage can result from this ; but 
there is something farther : the outer toe, while it 
is larger, is also moveable, so that, at pleasure, the 
bird can turn it back, in which position the foot 
would seem to have two front and two back toes ; 
and it must be obvious to you, that by this dispo- 
sition it will be rendered much more fit for grasp- 
ing its slippery prey, than it would be without such 
contrivance. . Mr. Montagu gives the following &o 
count of the osprey*s mode of fishing : -^ " As we 
were crossing die bridge over the river Avon, at 
Aveton Gifford, on the 9th of April, 1811, we 
observed an osprey hawking for fish ; at least its 
attention was arrested, and, like the kestrel in 
search of mice, it became stationary, as if examin- 
ing what had attracted its attention. After a pause 
of some time, it descended to within about fifty 
yards of the surface of the water, and there con- 
tinued hovering for another short interval, and then 
precipitated itself into the water with such great 
celerity as to be nearly immersed. In three or 
four seconds the bird rose without any apparent 
difficulty, and carried off a trout of moderate size, 
and, instead of alighting to regale upon its prey, it 
soared to a prodigious height, and did not descend 
within our view." 

' The cuckoo has a similar power of turning the 
outer toe backwards or forwards, but I have met 
with no reason assigned for this peculiarity ; — it 

N 4 
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may not be improbable, perhaps, that the cudux) 
Ia3r6 her egg on the gromid, and then conveys it in 
her foot to the nest of its future foster-parent 
There is a little bird called the nuthatch, found in 
woods in various parts of England, the fix>t ixf wliidi 
is, comparatively, very large. The bird is about 
as big as a sparrow, yet, '^ when extended, the foot 
measures one inch and three quartern.** * I know 
of no reason nor conjecture that has been assigned, 
to account for this great size; but I think that, 
very probably, it is intended to enable the bird 
to pick up and carry nuts to the chinks in the 
bark of trees, in which it fixes them, till, by repeated 
pecking, the shells are split and the kernel picked 
out. Bewick observes, that, << when disturbed at its 
work, it very readily removes the nut and flies away 
with it,*' but I have no where seen it stated how it 
conveys the nut away. 

When two toes are placed before, and two behind, 
the foot is called a climbing foot, the pes scansorius 
of ornithologists (see ^. 19.), but in it there is no 
voluntary motion of one toe backwards or forwards 
at pleasure, as in the osprey and cuckoo. Many 
foreign species have this kind of foot ; an example 
of which you may observe in the parrot. In Great 
Britain, I believe, it is confined to the wryneck and 
the woodpeckers. These birds live on insects ; and 
the woodpeckers bore into the tree itself, where- 
ever it is unsound, in order to come at the insects 
with which such parts are peopled. The legs are 
short and strong ; and, by the disposition of the 

* Bewick's British Birds, vol. i. p. 143. 
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xm, the woodpecker can cling to the nearly per- 
pendicular trunk of a tree for hours ; which it could 
not do so well with any other than the climbing 
feet. The adaptation of the woodpecker to the 
■Dode of life it is destined to follow has been oflen 
tdverted to by authors ; and, indeed, it affords a 
»ery Etrikiog example of the perfection in which all 
it created : let us, therefore, enquire a little farther 
into it. We see that the climbing foot enables the 
Irird to rest on the trunks or larger branches of 
trees, better than one of any other construction ; 
but no matter how it may be formed, we can readily 
conceive that the muscles of a leg of any kind will 
■t length tire by exertion. The claws of the wood' 
Mcker are strong and much hooked, and this gives 
additional facility of adhering to the tree. Still, 
loireTer, the legs will tire ; but must the bird theit 
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desist from its search ? or is there any provision fo 
assisting the feet, so as to relieve them and in pai 
perform their office? Yes; the quill feathers ( 
the tail, which are ten in number, are very stif 
and instead of being barbed to the points, are thei 
naked and sharp ; and thus they can serve as 
support for the bird. When, therefore, the fa 
begin to tire, the woodpecker inflects its tail, so thi 
the points of the feathers are opposed to the bar 
of the tree ; and in this way it is supported on it 
tail as on a seat. The tail of the cormorant i 
composed of similar feathers, and is used for 
similar purpose when that bird sits upon rocks. I 
most books where the woodpeckers are describee 
you will find an account of the admirable model 
which the mouth of those birds is constructed fc 
taking their insect food : their chisel-formed bD 
the vast strength of the muscles which move tb 
head, and the singular nature of the tongue, ai 
all adverted to ; the latter can be launched out t 
a great extent, and is the instrument by which th 
bird seizes its prey. It is said that ants, and simik 
small insects, adhere to a glutinous fluid with whic 
the tongue is besmeared ; but whether this be s 
or not, there is another method by which the wooc 
pecker takes its prey, and which forms a very strikin 
instance of Divine contrivance, and is anothc 
example of the endless variety which characterise 
the works of the great Fabricator of all. The moc 
of capture I allude to is this : — The bird tak( 
insects by transfixing them with its tongtie, that i 
not by glueing them to the mucilage covering i 
but by thrusting its tongue through them. Hiei 
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list be some unusual structure to effect this ; and 
suppose you anticipate what that is. The tongue 
not fleshy throughout, but terminates in a horny 
Dm-llke point, which will plunge through the 
dy of an insect like a dart or javelin. But there 
more than this: many insects are very strong, 
d so tenacious of life, that, even though transfixed 
th this formidable iveapon, they will struggle most 
>lently : why, then, do they not slip off it? They 
nnot, on this account : the horny portion is not 
lootli on its sides like the end of a needle ; it is 
rbed like a harpoon, and hence the insect cannot 
sengage itself, however much it may struggle 
iring the little time that is allowed it to do so. 
ow, here another ({uestlon arises : when the tongue 
drawn into the mouth, with the insect impaled 
3on it, how does the woodpecker itself get it dis- 
igagedfrom the barbs, so that it may be swallowed? 
1 Bewick's << British Birds" it is stated, on the 
ithorlty of a letter from J. £. Bowman, Esq., that 
L the back part of the palate there is a longitudinal * 
roove, having a fringe of hairs pointing backwards ; 
ad it is supposed that in detaching the transfixed 
isect the horny end of the tongue is pointed to the 
ack of the throat, and then being brought for- 
rard into its usual position, the fringe detaches 
he prey from the barbs. If this explanation be 
orrect, it affords an admirable example of that 
Divine contrivance to which I have so often referred 
rou. 

The life of the woodpecker might, on a super- 
icial view, seem to be one of toil, and to be par- 
icularly marked by a destitution of enjoyment. 
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privation from our own tyranny and oppression. 
If in these cases we would imagine ourselves in 
their place, and think of the misery we should 
expedience by such change of situation, it might 
be a powerful motive for our attempting to mitigate 
their sufferings. 

But in a state of nature no race of animals is 
unhappy ; they are all adapted to the mode of life 
which God has ordained them to lead ; and their 
chief enjoyment consists in pursuing their natural 
habits, whatever these may be. The woodpecker, 
while boring a tree, and clinging to it for hours by its 
scandent feet, is just as happy as the eagle is when 
perched upon the mountain cliff, or pouncing on its 
quarry from the clouds. Neither could lead the 
life of the other, but each is happy in the state 
which has been assigned to it ; and this is observ- 
able throughout all nature. A rat, which burrows 
in a ditch, is as happy as it could desire, so long as 
it can find garbage sufficient to feed on ; and a 
heron, immoveably fixed watching for the approach 
of small fishes and frogs, has, there can be little 
doubt, as much pleasure as any lover of the angle 
can enjoy while wearing out the summer day in 
marking his light fioat, and waiting in mute ex- 
pectation the wished-for bite. 

We generally, I believe, connect rapidity or 
slowness of motion with the ideas we form of an 
animal's happiness. If, like the tortoise, it move 
with slow and measured steps, we pity or despise, 
as the mood may be, its melancholy sluggish con- 
dition ; and the poor persecuted toad has probably 
incurred as much of the odium so unjustly attached 
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to it, by its inactivity, as by the suj^posed loaili- 
someness of its appearance. On the other band, 
enjoyment seems to be always the concomitant of 
celerity of motion. A fly dancing' in the air seems 
more happy than the spider lurking in his den; 
and the lark singing at ^' heaven's gate " to possets 
a more joyous existence than the snail, which cre^ 
almost imperceptibly upon a leaf, or the mole, whidi 
passes the hours of brightness and sunshine in his 
dark caverns under ground. But these and all 
other animals are happy, each in its own way; and 
the habits of one, constituted as the creatures are^ 
could form no source of felicity to another, but the 
very reverse. Though activity may simulate the 
appearance of superior enjoyment, we may conceive 
that where it is excessive, the animal in which it a 
so demonstrated must suffer much from fatigue. 
This would be another mistake, in so far as relates 
to animals in a state of nature. You are aware, as 
I have repeatedly told you, that the works of God 
are all perfect in their kind ; but if an animal were 
formed to lead a life of almost perpetual motion^ 
and that motion were accompanied or followed by 
fatigue, the work would be imperfect: take the 
swallow as an example ; it is constantly upon the 
wing, except at night. You have known this bird 
all your lifetime, and, therefore, are well acquainted 
with the rapidity and constancy of its flight. From 
the early morning till the downgoing of the sun, it 
is for ever dashing through the air with the rapidity 
of an arrow, but neither morning nor evening does 
it ever show one sjnnptom of weariness ; it has s 
wing which never tires ; and at night it betakes 
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f to reposet not worn out by the fttigues of the 
but prepared for sleep after what is to it merely 
lolesonie exercise. The swallow lives on insects, 
:;h it takes, as it flies, with its mouth, the beak 
rfaich is very small, and the gape extremely 
i ; thus fitting it perfectly for the capture of its 
r, and requiring no assistance from the feet. 
■ swallow requires no particular position of the 
^r, as in the water-birds, for it neither dives no^ 
US ; it does not want long legs, like the heron, 
it has not to obtain its food by wading and 
ently watching for it ; neither has it occasion 
the strong and powerful feel and claws of the 
I of prey, because it needs no instruments for 
iping. In &ct, the great requisite in the foot 
^e swidlow is, that it shall be formed without 
se qualifications which are such wise provisions 
he feet of most other birds ; for what is a per- 
son in them, would be an imperfection in it- 
looking at the figure (^g. 20.) you will pet- 

Fig. 20. 
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ceive that its legs are extremely short, and t 
whole foot disproportionately small and ,delicat 
this forms the perfection of the swallow's foot ; ai 
in it you will recognise another of those admirafa 
examples of Divine ordinance which are evei 
where before our eyes, without our taking tl 
trouble of employing a thought on the subject. ] 
the swift, the legs and feet are so short, and tl 
wings so long, that when it settles on the groun 
which it very rarely does, it has considerable di 
ficulty in getting up again : but there is no in 
perfection in this ; for the air, and not the grounc 
is this bird's place of abode. Its feet also have th 
peculiarity of the four toes being turned all foi 
wards, and of each toe consisting only of two jointi 
This foot, I suppose, is for the purpose of enablin, 
the bird to cling to perpendicular surfaces, an 
eaves of houses. 

In another native bird, the kingfisher, you wi 
also find an example of the feet being very smal 
because they are not conducive to the obtaining c 
sustenance, and are little used by the bird in pre 
gressive motion. But we may examine what occur 
in species where the chief movements are exercised 
not by the wings, but by the legs. You are ac 
quainted with the corncrake. If the swallow i 
almost continually on the wing, the corncrake is a 
regularly upon the ground : it never takes to flight 
except during its migration, or when it is flushe< 
by the dog, which is not easily effected ; and whei 
raised, it flies only to a very short distance, with it 
long legs hanging down. But if it be unfitted fo 
flight, no bird can be better adapted for running 
the leg and tarsus are bolYv \otv^% ^xvd this enable 
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one foot far forward, while the other is far 
1, by which it can take long strides ; and 
ning in quick succession, the speed of the 
ery great, which renders it, notwithstanding 
id power of wing, very often able to elude 
ance both of sportsmen and dogs. It skulks 
the grass, and winds and doubles in an 
e manner ; and afler being raised, the mo- 
ilights again, it runs off at all speed, and is 
from the place where the inexperienced 
m would expect to find it. In considering 
tation of any part of an organised being to 
ribed mode of life, it is instructive to follow 
ubject, and examine what other organs or 
i concur in perfecting the object aimed at ; 
le corncrake we have a good illustration of 

i swallow is so much what one might not 
ly call an air-bird, it will appear evident 
^oung cannot leave the nest until the wings 
grown, which will necessarily occupy a 
ible time. The nest, too, is elaborately 
ted, and thickly lined with feathers ; while 
the corncrake consists merely of a little 
grass, or other herbage, put carelessly 
on the ground. Now you will recollect, 
igh it may take a considerable time for the 
>f a wing to grow, the feet and legs may be 
for use ; and this we observe in the young 
e, which follows the mother from the 
the egg is hatched. But there is another 
»n still ; the eyes and sense of vision must 
ct, and this we observe to be so at birth, ii> 

o 
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all birds which leave the nest at or soon after theii 
exclusion from the shell. To suppose, as is so 
often stated, that the sehse of sight always requires 
to be perfected by that of touch, is erroneous 
When it is the will of the Almighty that ,an animal 
shall be born fitted at once to exercise any func- 
tion, that function is complete from the first, and 
requires no experience either to bring it to perfec- 
tion or to rectify errors. Tlie young bee, for in- 
stance, up to the time it leaves the hive, has been 
in perfect darkness ; yet the very first time it comes 
into daylight it launches into the air, flies £ar from 
home, collects honey Irom flower to flower, and, 
when loaded with its treasure, returns, however re- 
motely it may have wandered, with the most vat' 
erring certainty to the hive. In like manner the 
young corncrakes, almost the moment they are 
hatched, have the use both of their legs and sight 
so perfect, that it is almost impossible to catch then 
in the grass. 

I will detain you with only one observation more 
on the feet of birds : I allude to the mechanism by 
which they are enabled to perch, even when sleep- 
ing, without using any muscular efibrt. This waS 
first explained by the qplebrated Borelli; and is 
effected by a tendon which passes over the hedj 
and is inserted into each toe. This tendon is so 
short, that when the leg is bent it necessarily drawl 
the toes downwards, so as to make them grasp ; Utod 
hence the mere weight of the bird makes the feet 
keep their hold. In sleeping, too, the head being 
placed under the wing, its weight is added ; and thus 
the whole weight is brought to bear upon the 1^ 
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Ar my last letter I referred you to some examples 
tf Divine wisdom displayed in the contrivances and 
arangements which are followed in the economy of 
atture» for adapting animals to that mode of life 
iHuch they have been allotted to pursue ; and as I 
insider tliis a most useful kind of study, I will 
Ifer you one more example of a similar kind, in a 
need inhabitant of the ocean — the whale. 
d'Were our ideas of nature's productions not 
l^ded on strict and actual observation and re- 
^pnchy we should, instead of possessing that satis- 
»ry knowledge which every day is bringing to 
it» still wander in those mazes of error and con- 
which always characterise the infancy of 
Icience. How long, for instance, was the whale 
^ht to be a fish ? and by how many persons is 
diought to be such even at the present time ? 
fish it is not, any further than that it inhabits 
water, and is of a fish-like shape. The true 
is cold-blooded, has a heart composed of only 
▼entricle and one auricle, breathes by gills, and 
not suckle its 3'oung. The whale has the very 
lite of all these characters : its blood is hot, 
tbat of man» quadrupeds, and birds ; it has, 
them, a double heart of two ventricles and two 
; like them it breathes the atmosphere by 
|S; and like them, also, it suckles its offspring. 
[here are Tarious kinds of whales ; a& tUe c^dvo.- 
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lot, the broad-nosed whale, the white whal 
fish, the grampus, porpoise, and seven 
Some of them have formidable teeth, are a 
cious, and great destroyers of fish and ses 
some are destitute of teeth, and prey on 
mals of very small size. Such is the gre 
land or common whale (Balsena mysticettu 
it I now intend to confine my remarks. Th 
grows to the length of seventy feet, and 
vidual sixty feet long will weigh seventy 
has, as I have said, no teeth ; it has no 
seizing its food ; it cannot swallow any bull 
for its oesophagus is barely wide enough t 
man's arm. How, then, does it live? h 
vast bulk to be supported ? The food of 
mous being consists of minute animals ; 
medusae, a small shell-fish called the nortli 
naut (Argonauta arcticd)^ which is less 
third of an inch in diameter ; of some li 
(Cancer pedatus and C. oculatus)^ and 
equally minute species of the genus Clio, 
ing, however, to Mr. Scoresby's obsen 
small kind of shrimp, about half an inch 
which is semitransparent, and of a pale r* 
constitutes its chief food. In the storr 
large whale he found these shrimps aloi 
should suppose that the food will vary ace 
the part of the ocean where the animal r 
and hence, that as such part may aboun 
dusae, or crabs, or shrimps, the nature of tl 
,„^ljK^i*5»jnp^\Jiry. accordingly. Be this as it r 
^♦^* ever, let lis' etiquire how the huge animal 
^ "TkrcaptUte a sufficiency of this minute pre; 
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Suppose, then, that you had a large quantity of 
sea-water containing the shrimps and other species 
alluded to, what would be the most effectual means 
which you could employ to separate them from it ? 
Could you adopt any more efficient method than 
that of passing it through a filter? This plan 
would let the water run off, and leave them behind ; 
and this is the contrivance which has been adopted 
in the whale ; and what other would have answered 
the purpose I cannot conjecture. The filter is 
placed in the mouth, and is of a most perfect kind. 
With the substance of which it is composed you 
are well acquainted, though perhaps you have never 
thought of enquiring into lits history. I speak of 
the elastic substance called whalebone, for it is of it 
that the filter is made. But before mentioning its 
structure let me remind you of the great size of the 
whale's mouth. Mr. Scoresby, whose intelligence 
and opportunities of observation make him the best 
of all authorities on this subject, says, that when 
open, " it presents a cavity as large as a room, and 
capable of containing a merchant ship's jolly-boat 
full of men, being six or eight feet wide, ten or 
twelve feet high (in front), and fifteen or sixteen 
Teet long." * 

The filter, then, is composed of above three 
hundred spars or blades of whalebone, or, as it is 
now more properly termed, of baleen^ fixed in the 
gum of each side of the upper jaw, and making in 
all between six and seven hundred. These are all 
jomed firmly by their upper edge tojba Pfllft t c y "ior 

* Account of the Arctic "Rrg^'^TTrl i p 4^, ^ ' 
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there are none attached to the lower jaw. 
broad ends are planted in the gum, and their i 
ends point to the upper part of the mouth, 
full-grown whale the central blades are fiflee 
long, but they gradually diminish towards th( 
riorand posterior ends of the cavity. Their g\ 
breadth is at the gum, and is there ten or 
inches, and they are placed at such a distanc 
each other, that a hand could be slipped in ed 
between every pair. They resemble, Mr. Sc 
says, " a frame of saws in a saw-mill." The 
of these blades in a large whale amounts in \ 
ton and a half; they form the framework as i 
of the filter, but somalhing more is necess 
complete it, for so far as we have gone, it woi 
answer the intended purpose. This, howe 
accomplished in the most perfect manner, I 
free edges of the laminae being split into 
merable bristles, which make the whole cei 
the mouth look like one continued brush or c 
of hairs. This, then, is the admirable or^ 
whose means the vast bulk of the whale is noui 
and here is another example of the Divine w 
combined with unlimited power, in which 
much neglected works of creation every 
abound. Mr. Scoresby observes, that '< wh< 
whale feeds, it swims with considerable v 
below the surface of the sea, with its jaws 
extended. A stream of water consequently 
its capacious mouth, and along with it large 
titles of water insects ; the water escapes a| 
the sides, but the food is entangled and sifle( 
were, by the whalebone, which, from its cc 
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Hangement, and the tliidc internal covering of 
IVa does not allow a particle the size of the smallest 
epm to escape.** * From a specimen of part of 
10. filter of a young whale in my possession, I am 
^ to believe that the hairs point obliquely upwards, 
4 iiie median line of the palate, an arrangement 
'llicfa must add much to the certainty of retaining 
^. prey ; but there is one circumstance which I 
ifi 90t understand, namely, how it is separated from 
Ip. filter, and brought to the gullet in order to 
^ iwaJlowed. The tongue can render little or 
ill usistance ; for it is tied down to the fat of the 
mer jaw, and is immovable. Perhaps from the 
l^rection of the strean>, and the position of the 

rrii the small animals are brought to the orifice 
the gullet, and when accumulated to a certain 
It, the whale shuts his mouth, lets the water 
off, and then swallows them, repeating the 
tion till his hunger is satisfied. You are aware 
many flowers have their concavities lined with 
which point obliquely downwards, in such a 
ler that they effectually prevent the egress of 
unlucky fly that may have crept into them. 
le similar arrangement of the hairs in the 
le's mouth would probably appear, on a proper 
restigation directed to ascertain this point. 
The whale being furnished with this very curious 
iment for taking his food, it is quite natural 
we should next enquire, whether that food is 
iciently plentiful. It is a prevalent belief that 
Is necessary to a profuse supply of animal and- 

^ Account of the Arctic Regions, vol. 1. p. 469. 
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vegetable life, and that it is owing to the greater 
warmth that there is such an abundance of both m 
tropical climates. Let us not, however, fkU into an | 
error here, and consider that as a cattse which is ' 
only a condition. It is very true that there is a •, 
vastly greater variety of animals and vegetables in ' 
warm countries than in cold ; but then we should , 
consider the fact in this light, that God has made | 
it a condition in the constitution of innumerable 
animals and plants that they shall require a certain 
temperature to carry on the functions of life, and 
that he has caused the largest number to require a 
high temperature. But it has been equally his 
pleasure, in the mighty scheme of creation, to form 
animals and plants whose constitution requires a 
low temperature, and to which heat is not only ob- 
noxious, but the vicinity of ice and snow, or the 
exposure to a freezing temperature, is necessary to - 
their very existence. We say that a palm is too 
tender to bear the cold of a northern country, but 
we might, with equal truth, assert that the Nor- 
wegian pine is too delicate to bear the heat of an 
equatorial sun. The snow-bird of Canada is killed 
even by the heat of a British spring ; and " the 
polar bear," Mr. Fleming observes, " appears to be 
accommodated to live in a region, whose mean 
annual temperature is below the freezing point 
In the summer temperature of Edinburgh, however 
well supplied with food, he appears to languish in 
misery. Cold spring water poured upon him seems 
to revive him for a little ; but all relief is temporary 
— the climate is too hot for the enjoyment of life."* 

* Philosophy of Zoology, vol. ii. p. 10, 
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) these there might be added almost innumerable 
her examples, to prove the absolute folly of sup- 
ping that all animals and plants were originally 
oited to one spot of earth. The creative power 

God can be confined to no time and no space ; 
e geological history of the globe shows that there 
ve been various animal and vegetable creations 
og before man and the present living races of 
ings were called into existence ; and in all coun- 
es there are various organised productions which 
a be found in no others. To imagine that the 
(ar bear, or the rein-deer, have wandered from 
ithem climates, in none of which they are to 

found, and in which they could not live, is, to 
T the least, very childish. As well might we say 
It the tiger and the lion had wandered to Africa 
m Spitzbergen or Nova Zembla, or that the pine 
the birch of Norway originally belonged to New 
»lland or the banks of the Niger. But how much 
•re elevated ideas does it give us of the Almighty 
ad, to consider the wisdom with which it has 
pointed animals and plants to the particular cir- 
mstances of climate and food, for which their 
ture is adapted, than to suppose that they were 
t to wander at random from one spot over the 
}t of the earth. Is it not more consonant to 
ison, and is it not proved by fact, that the great 
isses of both the animated and vegetable worlds 
ve been originally placed in their respective na- 
ral limits than to suppose tliat they inhabit these 
lalities by a sort of chance ? 
Some plants are chained, as it were to a certain 
and, or rock, or mountain, and are found no- 



202 LOCALITIES OF ANIMALS AND PLANTS. 

where else ; others, again, have a wider extent, and 
others wider still. Of the limitation to certain lati- 
tudes or districts we have ample proof, even in the 
British isles ; for many plants grow in the southern 
counties of England, which are not £)und in the 
northern, and many inhabit the mountains of Scot- 
land which grow in no other part of tlie United 
Kingdom. The red grouse, again, is found only in 
Great Britain and Ireland, but in no other part 
of the known world. Examples of this kind might 
be multiplied to a great extent, and at the same 
time not be confined to single species, for entire 
extensive families are unknown in some countries 
though very abundant in others. Thus in the 
vicinity of the Cape of Good Hope there are above 
one hundred different species of heath, while in 
America no native heath has yet been discovered. 
The Thorn-apple, on the other hand, originally an 
American plant, has naturalised itself almost all 
over Europe; and some species, though naturally 
alpine, will, if removed from their native abodes^ 
thrive in almost any situation ; thus the Saxifragt 
umbrosay which grows wild among mountain soli- 
tudes, far from the smoke and impure atmosphere 
of towns, agrees so well with the air of London^ 
that it is commonly known by the name of " London 
Pride." 

You thus see that all plants and animals have 
their particular constitutions ; some have the greatff 
part of the surface of the earth for their habitation) 
whilst others are limited to a very confined portion; 
some have been formed to exist on burning sands, 
and others on icy wastes : but in all their history 



ARCTIC ANIMALS. 203 

we plainly perceive the work and the wisdom of the 
Deity. 

• The vast magnitude of tlie whale shows that 
nutriment must be very abundant in those parts 
which it inhabits, and the &ct is, that the seas and 
shores of the arctic regions swarm with animal life. 
Adelbert von Chamisso, the able naturalist of 
Sotzebue's first voyage, observes, in his remarks on 
Samtschatka, that ^'as on the one hand in pro- 
portion as you go further in the land towards the 
Aorth, the woods become less lofly, the vegetation 
gradually decreases, animals become scarcer, and, 
Bgtlyf (as at Nova Zembla) the rein- deer and the 
tUres vanish with the last plants, and only birds of 
ffey prowl about the icy streams for their food ; so, 
la the other hand, the sea becomes more and more 
leopled. The AigtBy (gigantic species of tang*,) 
3rm inundated woods round the rocky coasts, such 
B are not met with in the torrid zone. But the 
raters swarm with animal life, though all aquatic 
uimals seem to remain in a lower scale than their 
elatives of the same class on land. The medusas, 
soophytes, mollusca, and Crustacea, innumerable 
species of fish, in incredibly crowded shoals, the 
^antic swimming mammalia, whales, physeters, 
dolphins, morse, and seals, fill the sea and its strand, 
and countless flights of water-fowls rock themselves 
on the bosom of the ocean, and in the twilight 
resemble floating islands."f But it is to Mr. Scoresby 
that we are indebted for our knowledge of the 

* Sea weeds.) 

f Kotzebue*s Voyage, Trans, vol. iii. p. 306. 
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source of this profusion of living beings. The < 
land sea had long before his time been obser 
vary in colour, but the cause was not undei 
It *' varies from ultra marine blue to olive 
and from the most pure transparency .to si 
opacity." 

The green water is in such quantity, th: 
Scoresby supposes it to occupy one fourth ( 
surface of that sea between the parallels of se 
four and eighty degrees. It is in it chiefly tli 
whale finds its food, and the fishers, conseqi 
are anxious to get into it. The green coloi 
opacity are caused by innumerable medusae, 
one twentieth or one thirtieth of an inch 
ameter ; they are found in less quantity i 
bluish-green water, but in the olive-green th 
innumerable. Mr. Scoresby calculated that a 
fathom of it would contain twenty-three m 
eight hundred and eighty-seven thousand, 
hundred and seventy-two individuals ; and a c 
mile 23,888,000,000,000,000. " From sou 
made," he says, " in the situation where 
animals were found, it is probable the sea is u{ 
of a mile in depth ; but whether these subs 
occupy the whole depth is uncertain. Pre 
however, the depth to which they extend I 
two hundred and fifty fathoms, the above im 
number of one species may occur in a space ( 
miles square. It may give a better concept 
the amount of medusae in this extent, if w 
culate the length of time that would be req 
with a certain number of persons, for countin 
number. Allowing that one person could 
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ion in seven days, which is barely possible, it 
have required that eighty thousand persons 
1 have started at the creation of the world, to 
ete the enumeration at the present time I *' 
/hat a stupendous idea this fact gives of the 
isity of creation, and of the bounty of Divine 
lence, in furnishing such a profusion of life 
Bgion so remote from the habitations of men I 
f the number of animals, in a space of two 
square, be so great, what must be the amount 
ite for the discolouration of the sea through 
Ltent perhaps of twenty or thirty thousand 
3 miles ? " ♦ 

s natural to enc^uire now what the end is that 
interminable multitudes of living particles 
in the creation ; and there can be little doubt 
hey are the source, minute though they be, 
) pabulum on which depends the existence of 
hale itself. These medusae seem to be the 
)f the immense numbers of shrimps, minute 
cuttle-fishes, clios, and other marine animals^ 
are separated from the mass of waters by 
liter already described; and thus, you will 
Lve, that even the whale depends for its own 
nee on that of so minute and gelatinous a 
as this medusa. As the whale is of such 
lous bulk, and as it has to come to the top 
3 water whenever it wants to draw breath, 
[ we not, in reasoning on the subject, expect 
i some provision by which it could with ease 
he surface ? Most fishes have an air-bladder, 

* Scoresby^s Arctic Regions, yoLi. p. 179. 
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through whose means they increaBe or diminuh 
their specific gravity, but no such bladder is found 
in the huge animal we are considering; and yet, 
notwithstanding its weight of seventy tons, it is 
light enough to float without effort, and when dead 
it lies like a log upon the surface. 

This buoyancy arises from the great quantity of 
fat or blubber, which forms a layer every where 
under the skin, of a thickness varying in different 
pai'ts from eight to twenty inches. The lips are 
almost entirely of blubber, and afford from one to 
two tons of oil each ; and so immense is the quantity 
of this substance altogether, that in a grown whale 
it amounts to thirty tons. 

But besides giving buoyancy, it serves another 
very important ofjjce. You know that warm-blooded 
animals are constantly generating heat, and that 
this is necessary to their existence ; now suppose 
that on a frosty day you wear a pair of hard-knit 
woollen gloves, and suppose also, that you make 
trial, in a similar temperature, of a pair made of 
soft spongy flannel, which would be only half the 
weight of the former, I think you would find these 
the warmer, notwithstanding their less quantity of 
substance, and the reason is this: some bodies 
conduct, or in other words, cany off heat much 
more powerfully or rapidly than others. If you 
grasp a bolt of iron in your hand in freezing weather, 
you will find it intolerably cold, while a walking 
stick of equal thickness, held in the same way, 
would cause no uneasiness. But the wood is not 
therefore in reality warmer than the iron, and the 
difference between the two is, that heat camiot 
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nearly so fast through the wood as through 
her material. Cold, you must recollect, is not 
itive but a negative quality, it is merely the 
e of heat. When, therefore, you touch the 
it feels very cold because it is a good con- 
r of heat, and the latter leaves your hand and 
rates it The iron, therefore, feels colder than 
ood, not because it is actually colder itself, 
^cause it draws a larger quantity of heat out 
Lir hand ; and in consequence of your hand 
y lost this, the sensation of coldness is pro*- 
[. Wool is itself a bad conductor of heat, and 
s the reason why it forms a warm covering ; 
ries the animal heat off very slowly. Much 

utility, however, in this respect, depends on 
aode in which it is manufactured; if it be 
^ht, as in the knit gloves, into a dense close 
re, it will be a much better conductor than 

its fabrication is loose, soft, and spongy, and, 
quently, will not form so good a protection 
cold. The reason is this: air is considered, 

at rest^ as perhaps the very worst conductor 
lat that is ; and it is owing to this non-con- 
fJg power that new or spongy flannel is so 

an evelope, the air contained in its interstices 

in considerable quantity, and by its non- 

icting quality preventing the heat of the body 

being dissipated. 

3ut,'* you will say, " what has all this to do 

the whale?" Why this, that the coat of 
>er serves the same purpose to it that a woollen 
ing does to yourself, or what is, perhaps, more 
idiatelyto the purpose, that the natural coat 
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of wool does to the sheep. The whale is warm- 
blooded, it inhabits 'the cold medium of the water 
in^the frozen seas of the arctic circle ; fat is a bad 
conductor 'of heat; and by being so thickly en- 
veloped by it, and its blood being at the same time 
warmer than that of man and quadrupeds, the 
whale is enabled to exist unmolested by the frigidity 
of its place of abode. We find still * farther, that 
the nature of this fat affords us an instance of wise 
design ; it is very fluid, so that it cannot congeal bj 
exposure to cold, as might happen had it been 
equally consistent with that of the sheep or ox. 
Hence, when separated by heat from the dssoe 
which holds it, instead of concreting like rendered 
lard, or tallow, or suet, it continues in the state of 
oil (it is the train oil of commerce) ; and the same 
wise provision extends to the other whales, the 
seals, and the walrus or sea-horse, all warm-blooded 
animals, which live or seek their food in the same 
cold element. 

The blubber or fat of the whale being thu8 
wisely appointed, first, for buoyancy, and, next, 
as a protection from the cold, must, after all, we 
might conceive, prove an incumbrance to a con- 
siderable degree. Even to a whale the carrying 
about with it thirty tons' weight of passive material 
might be supposed inconvenient; but it is no^ so; 
the immense muscular power of the tail renders the 
animal capable of such activity, that when occasion 
requires, it can swim for some time at the rate of 
nine miles an hour, and about half that velocity in 
s usual measure of progression. It can, on as- 

iding from the depths of tlie sea, spring entirely 
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e water ; and this it appears to do oflen as 
iment. Besides this movement, << whales 
;s," Mr. Scoresby observes, " throw them*- 
;o a perpendicular posture, with their heads 
d ; and rearing their - tails on high in the 

the water with awful violence. In both 
ies the sea is thrown into foam, and the 
with vapours : the noise in calm weather 
to a great distance; and the concentric 
oduced by the concussions on the water, 
mnicated abroad to a considerable extent. 
38 the whale shakes its tremendous tail in 
'hich, cracking like a whip, resounds to the 
of two or three miles." ♦ One circum- 
ispecting the tail you will keep in mind, 
that it is horizontal instead of being ver- 
3 the tail of a fish, and this formation 
he animal to ascend and descend with a 
hich a perpendicular position would not. 
jain quote Mr. Scoresby. ** The tail," he 
imprising in a single surface eighty or one 
square feet, is a formidable instrument of 
nd defence. Its length is only five or six 

its width is eighteen to twenty- four or 
X feet. Its position is horizontal. In its 
flat and semi-lunar, indented in the middle, 
obes somewhat pointed and turned a little 
. Its motions are rapid, and universal; 
th immense." f 

mentioned that the substance called whaU' 
commerce, is improperly so named. It is 

c Regions, vol. i. p. 467. f Ibid. p. 455« 
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a modification of horn; but the real bones 
whale are of great size, though their specii 
vity is comparatively small: they are spo 
porous in their structure; for it is an ob 
great importance that they should not be 
than is absolutely necessary for their r< 
strength; and here again we meet with c 
mate wisdom, exerting consummate power 
complish an intended end. This leads me t< 
out a few hints respecting the origin of th 
skeleton in general, and of the other substa 
which you yourself, in common with most 
individuals of the animal kingdom, are comp 

The animal body consists in a great mea 
fluids, and in its earliest stage is fluid altc 
It is known that the bodies of men and 
which have perished in the sandy deserts of 
are sometimes found so dried up, as to be al 
light as a sponge ; and an entire mummy of 
the Guanches, or original inhabitants of the 
islands, which Sir Joseph Banks sent to I 
bach for his museum, weighed only seven 
and a half, though all the muscles and visce 
preserved ♦ ; from which, along with other 
ations, we learn that the great bulk of the 
frame consists of water alone. 

Chemistry has taught us that animals, in c 
with vegetables, are formed of carbon, or cl 
of hydrogen, or inflammable air; of oxygen, 
air ; and of nitrogen ; which last composes t 
of the atmosphere, and the great predomin 

* Blumenbach*s Physiology. 
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whidi in the animal composition forms the chief 
distinction between it and that of vegetables. Be- 
tides these, which compose the basis of organised 
bodies, there are various other substances, as phos- 
I^KHrus, sulphur, iron, potash, silica, lime, &c. in 
minute portions. The lime which forms the skeleton 
is infinitely more abundant in animals than any other 
ingredient of the mineral kingdom ; but even that 
is generated, I believe, in the ^imal laboratory 
from its simple elements, whatever these may be : 
for though it is very probable that the portion of 
lime which is contained, in some degree, in most 
kinds of food, may be applied to the formation of 
bone, yet it is certain that when the food of animals 
is destitute of cretaceous matter, their bones are not 
tbe less perfect and solid. <* A healthy animal of 
any kind," the late Dr. Good observes in his im- 
mortal work, die Study of Medicine, *^ appears to 
tapply itself with the requisite quantity of bony 
eirdi, whatever be the nature of its food, and 
though the soil on which it is grown contains no 
fime whatever, as is the case in several of the Po- 
lynesian islands, and throughout the whole of New 
South Wales, on the hither side of the Blue Moun- 
tains."* 

The form, moreover, in which lime exists in the 
bones, is one that rarely occurs in the mineral king- 
dom. It is a salt composed of lime, combined with 
the phosphoric acid ; and that this acid is a product 
of living organisation appears pretty certain. It is 
contained in many vegetable substances, sometimes 

• Vol. V. p. 356. ed. S. 
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free, though mostly in combination with linH 
potash ; but in all these it is in too minute a ] 
portion to be at all adequate to supply the quant 
which exist in animals ; and there is every pr( 
bility that both the acid and the lime are formec 
the vital chemistry of the animal organisation, 
this be true, we may readily perceive one impor 
advantage arising from it, which' is, that it previ 
animals from being lefl to the fortune of chano 
determine whether their bones shall be solid or 
These, like other parts of the body, are in a ( 
stant state of change, the old particles being ] 
petually removed, and as regularly replaced 
particles that are new. 

Suppose, then, that an animal has its food chan 
to one which contains no lime, or that it is remo 
from a calcareous soil to one where no trace of i 
earth exists, what ought the consequence to b 
it were requisite that it should be supplied re 
formed in the food? The consequence would 
this : the animal would soon have no bones at 
The old particles would continue as usual to 
removed, but the supply of new ones being cut 
the skeleton would lose its solidity, and assume 
state of cartilage or gristle. This is a moi 
change, indeed, which sometimes does take pi 
forming the disease called mollities ossium, in wl 
the bones are as sofl as wax; but this does not s 
from any defect of lime in the food, nor does 
administration of chalk, or of that earth in any o 
form, tend to arrest the progress of the disc 
Again, as the bones of men and animals livin| 
places destitute of lime are not deficient in cs 
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reous matter, so we find that those inhabiting chalk 
or limestone districts are not in any way remark- 
able for the hardness, size, or strength of their 
bones above what occurs where no lime is found. 
A careful analysis to ascertain the whole quantity 
of both of these in a chicken newly hatched by 
artificial heat, would probably throw considerable 
li^t on this subject, which is still involved in much 
*8curity. 
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LETTER XVIL 

If the ocean, in many of its aspects, be beautiful, 
it is in others sublime, or awful, or terrific When 
the waves are dashing high up the dark rocks, and 
the storm is brewing in the northern sky, few ob- 
jects in nature are possessed of a greater d^ree of 
sublimity; and when the whole force of the tempest 
comes to bear upon the agitated m^uis, when the 
dense clouds are rent by the lightning, and the 
thunder lends its voice to complete the perturb- 
ation of the scene, a degree of breathless awe is fdt 
by most persons who behold this wild oommotioD 
and strife of the elements. 

" Let any one," says Mr. Macgillivray*, " who 
wishes to have some conception of the sublime^ 
station himself upon a headland of the west coast of 
Harris, during the violence of a winter tempest, and 
he will obtain it. The blast howls among the grim 
and desolate rocks around him. Black clouds are 
seen advancing from the west in fearful masses* 
pouring forth torrents of rain and hail. A sudden 
flash illuminates the gloom, and is followed by the 
deafening roar of the thunder, which gradually 
becomes fainter, until the roar of the waves upon 
the shore prevails over it. Meantime, far as the 

* See his excellent account of the Outer Hebrides, in the 
Edinburgh Journal of Natural and Geographical Science^ 
vol. i. p. 249. 
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'e can reach, the ocean boils and heaves, present- 
^ one wide-extended field of foam, • the spray 
)m the summits of the billows sweeping along its 
rface like drifted snow. No sign of life is to be 
en, save when a gull, labouring hard' to bear itself 
» against the blast, hovers over head, or shoots 
dwart the gloom like a meteor. Long ranges of 
int waves rush in succession towards the shores. 
16 thunder of the shock echoes among the crevices 
d caves ; the spray mounts along the face of the 
ffs to an astonishing height ; the rocks shake to 
eir summit; and the baffled wave rolls back to 
3et its advancing successor. If one at this season 
ntures by some slippery path to peep into the 
unts of the cormorant and rock pigeon, he finds 
sm huddled together in melancholy silence. For 
lole days and nights they are sometimes doomed 
feel the gnawings of hunger, unable to make way 
ainst the storm; and often during the winter they 
a only make a short daily excursion in quest of a 
ecarious morsel of food. In the mean time, the 
tives are snugly seated around their blazing peat- 
es, amusing themselves with the tales .and songs 

other years, and enjoying the domestic harmony 
lich no people can enjoy with less interruption 
Em the Hebridean Celts." 

One effect of such tempests as these here de- 
ribed is to dash to pieces the animals and plants 
at have been loosened from their hold, and carried 

the shore. But afler a moderate storm, espe- 
sdly on a broad sandy coast, there are oflen found 
eat numbers of shells, corallines, crustaceous ani- 
als, sponges, and sea-weeds, with other produc-* 
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tions of the deep ; and the naturalist, on visiting the 
shore after these heavy gales, is seldom disappointed 
in finding a rich harvest. 

And here comes the great utility of systems and 
classifications. It is by them that the student gains 
an accurate knowledge, of these objects ; and no- 
thing has ever served to give clear conceptions of 
the differences between individual animals and 
plants equal to what they have done. Classification 
forms the most useful guide by which the student 
can arrive at an acquaintance with the myriad UdIeb 
which compose the great chain of animal or of vege- 
table life ; and it gives an accuracy and exactneu 
of notion- respecting them which is not^ perhapSi 
otherwise attainable. Even the mere circumstance 
of knowing the scientific name of an object may 
prove of the first service in leading us to a ksov- 
ledge of all that is known respecting it. Suppoee> 
for exunple, that you pick up the shell represented 
in^g. 21., and which you have not seen beforei 
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* 

how are you to ascertain what it is ? On asking 
the first person you meet, he will, perhaps, say, 
" O, that is a Buckie ;" you apply to a second, who 
tells you that it is a Conch ; and from a third you 
learn that it is a Whelk. But even suppose that 
they all give it the same name, still you are not 
much the wiser, for scarcely in any two counties do 
the same things go by the same name. Your ob- 
ject, on the contrary, is to find an appellation for it 
by which you can trace out all that is known about 
it, either in your own or in other languages, and by 
using which you could distinctly make apparent to 
other naturalists the exact species you intend, even 
though these naturalists should reside in countries 
the most distant from your own. The shell in 
question is the Buccinum undcUum of Linnaeus ; 
and knowing this, if you have access to works on 
conchology, you can find out its history so far as 
authors are acquainted with it. 

I shall now make some remarks on the study of 

shells, which may, perhaps, be of some use to you, 

though they must be considered as only a few hints 

respecting a very extensive department of science, 

which, from its relation to geology, as well as from 

its own intriniic beauty and elegance, is rii^ing every 

day into higher estimation and importance. In 

order to investigate fully any part of natural history, 

you must acquire the introductory and technical 

knowledge, and tek'ms attached to it : or, perhaps, 

the most useful of all methods of commencing a 

study such as this, is to learn the ordinary and 

scientific names of some common specimens, and 
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Cardium editk. Fig. 23. repreBcnts the prickly 




{iddock, or the prickly piercer, or pierce stone, 
Flwlas dactj/hu Now, these are examplee of the 
fliree great divisions into which shells are arranged, 
rf uDiTalTes, bivalves, and multivalves , a division 
nCciently natural, and which was first adopted, I 
bdievei by the great Aristotle But what is meant 
^ a valve ? In conchology it means simply a piece 
the periwinkle, therefore, being formed of only 
■le petWt U a univalve ; the cockle, being of two, 
■ a bhalve ; and you observe, that in the piddock, 
Mdea Ae two large or primary pieces analogous 
ti the nlvea of the cockle, there are also the ad- 
Aional portions (a a) -, and, therefore, this shell, 
being composed of more than two pieces, is a 
Bohinlve. 

Vhichi thea, of these three shall we attend to 
fat? For our present purpose this would be of 
M coaaeqaence whatever; but I may mention to 
ja% dot Uiiiueus, in his great work, the Systems 
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Naturae, arranged the Testacea in the series of 
multivalves, bivalves, and univalves ; but some 
modem writers have preferred treating of the uni- 
valves first, and the multivalves last, under the idea, 
that ^ the former are simpler in construction, it is 
more natural to place them foremost. This veiy 
simplicity, however, of the univalves forms a great 
source of difficulty in understanding them ; for the 
several genera run by such faint shades into eadi 
other as to require a very experienced eye to dis- 
criminate them. The genera of the multivalves, 
on the contrary, are so strongly marked as to be 
easily distinguished from each other, while, at the 
same time, their number is comparatively incon- 
siderable. On these accounts, the arrangement of 
Linnaeus is decidedly, I think, best for those com" 
mencing the study of conchology. 

According to this plan, you will therefore first 
examine into what can be learned of the Pholas; 
but, for this purpose, you must have books, or 
access to books, where a knowledge of it is to be 
found. Suppose you select Burrow's Elements of 
Conchology *; Turton's Conchological Dictionary f; 
and Dillwyn's Descriptive Catalogue of Recent 
Shells, j: You find, on looking into the first, that 
the multivalves consist of only three genera, Chit(Hi, 
canoe or boat-shell ; Lepas, or barnacle-shell ; and 
Hiolas, dactyle, pierce-stone, or piddock. You learn 

* One vol. 8vo. with 28 plates. London. DuocaOi 
Paternoster- Row. 

f One vol. 12mo. 28 plates. London. Booth, Duke- 
Street, Portland- Place. 

I Two vols. 8vo. London. Arch, Cornhill. 
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•m it also, that the Pholades have their name 
>in the Greek word ^aUw (pholeo), to seek a 
ling-place, because, when young, they pierce into 
mes and wood, and there remain, the cavity in 
lich they lodge increasing with their growth ; that 
e finest specimens are oftenest found in chalk ; 
at it is not understood how they can bore into 
ch hard substances, but that, probably, it may be 
r the means of some chemical agent, secretion, or 
enstruum, which acts on limestone and wood. 
It appears, indeed,'' the author observes, <^ scarcely 
>ssible that these mojlusca should be able to obey 
le instinct of their nature without some aid from 
softening or dissolving fluid. They are, doubtless, 
qK)sited as soon as formed, in the superficial ca- 
tties of the rock or wood; for they are usually 
iscovered in great numbers about the same place, 
3 if from the ovary of a common parent." * The 
aimal emits a phosphorescent secretion, which, he 
Iso conjectures, may be the menstruum alluded to. 
'o this I shall, however, recur again; and the 
pecies with which we are now engaged being a 
British one, we shall compare it with the descrip- 
ion given by the very accurate Turton, and unravel 
n* ascertain the meaning of terms and phrases as 
^e proceed. I am taking it for granted, let it be 
)bserved, that you are unacquainted with the scien- 
tific pursuit of any branch of natural history ; and, 
therefore, my remarks may be very useful to you, 
though unnecessary altogether to a more advanced 
student. 

* Burrow's Elements, p. 46. 
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Turning, then, in alphabetical order to the word 
Pholas in the dictionary mentioned, we find the 
following definition of the genus : — 

" Shell with two large primary valves, offean at 
both ends, and several lesser ones about thd hiDgei 
teeth long, incurved, one in each valve oa At 
inside." 

Now, should you find any shell possessed of 
those characters, you know at once that it is a 
Pholas, though you may never have seen it before : 
and this is one great step gained ; for having ascer- 
tained the genus, you next proceed to find out the 
species, that is to say, the identical shell you are 
examining. But let us now look into the exact 
meaning of the words of the above definition. Bj 
the large valves being open at both ends, we are 
not to understand that there are holes in them; 
but that they do not close so as completely to shot 
up the animal. The opposite of this you observe 
in the cockle, which is closed till round. I may 
observe, "however, though perhaps a little out of 
place, that there are various species whose shells 
are perforated, as, for example, those belonging to 
the Haliotis genus (Jig, 24. a), and most of the 
anomia tribe (6). The shell called the watering- 
pot (serpula aquaria), found at Java, Coromandel, 
and various other parts, is a very curious example 
of a perforated shell, it having its summit bored 
like the rose of the stroop of a garden watering- 
pan (Jig, 24?. c). 

The next thing mentioned is the Hinge; and 
this is a very important part, especially in the 
study of the Bivalves, as the genera of these are 
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ooetly constructed upon it. It consiats of two 
tarta, the cartilage and the teeth, which latter I 
iball advert to when we examine the cockle ; and 
u the mean time the following figure (^. 2.5.) will 



Fig 2o 




give you a notion of the incurved tooth of the 
Pholas. The first species mentioned, as we proceed 
*ith Turton, is the one I am now speaking of; and 
hence the description goes on thus : — 
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<^ 1. Pholas Dactylus. Prickly piddoak.'' And 
then comes the following list of references : — 

Lister, pi. 433. f. 276., and App. pi. 19. f. 1,2. 
Pennant, pi. 42. f. 1. Da Costa^ pi. 16. f. 2. Do- 
novan^ pi. 118. Wood, pi. 13. f. 1, % 3. Dmi 
Cat. pi. 3. f. 2. 

These ' are references to the works of British 
authors in which this shell . is represented by a 
figure. The first reference is to the great work of 
Dr. Martin Lister, entitled << Historioy sive Synopw 
Methodica, ^Cancki/liarumy" in the 433d plate of 
which the figure marked 276. is the present sheQi 
and also figures 1. and 2. of the 19th plate of another 
work of the same author, entitled <^ Appendix Bu' 
toricR Animalium AngluB^* In each of the books 
we have selected, you will find lists of authors who 
have written on Conchology ; and, therefore, when 
you meet with a reference which you do not deariy 
undefstand, turn to these lists, and you will there 
ascertain the name of the author, the title of his 
works, the place and year when published, &c 
In Turton*s Dictionary the account is limited to 
British authors; but in Burrow's Elements and 
Dillwyn*s Catalogue you will find an alphabetical 
arrangement of the writers on conchological science, 
whether British or foreign. Dr. Turton gives some 
account also of the works mentioned by him, and 
some occasional observations respecting their authors. 
For instance, you wish to have some idea of the 
work of Lister, first referred to above ; you therefore 
look for the word "Lister" in Burrow's List of 
Writers on Conchology, and you find the fol- 
lowing:— 
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" Lister, Martin. Historia, sive Synopsis Me- 
tbodica, Conchyliorum. Lond. 1685 — 1692. Oxon. 
1770, a GuLiELMO Huddesford, with copper- 
plates.'' 

But in Dr. Turton's work you find the following 
interesting remarks on this same work : — 

" Lister, Huddesford's edition, Lister's His- 
toria Conchyliorum. Folio, 1770. The basis and 
iDdent foundation of all good Conchology. This 
admirable volume contains one thousand and fifty- 
five plates, besides twenty-one of anatomical figures ; 
aD drawn from original specimens, by his two 
daughters, Susanna and Anna. Considering the 
itate of natural science at the time this work was 
fint issued, one hundred and thirty-three years 
tbee, it is impossible to contemplate this stupendous 
effort of genius and industry, without admiration at 
the grandeur of the design, and the correctness of 
its execution. Some of the plates, especially the 
anatomical ones, are of matchless excellence. And 
it is gratifying to recollect, that the original drawings 
are preserved among the archives of the University 
of Oxford. His Historia Animalium Angliae,'and 
its Appendix, are now of rare occurrence." 

If you examine the account of this species in 
Dillwyn, you will find a much longer list of refer- 
ences, these not being there limited to British 
writers. And though at first you may have some 
little difficulty in understanding them, yet by a little 
practice in examining the lists of authors I have 
aUuded to, you will soon get acquainted with these 
abbreviations, and know to what books they relate. 

The description of the Piddock given by Turton 

Q 
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is too long for my present purpose ; and, therefore, 
I will adopt Dillwyn's. In page 35. of bis work, you 
will find this specific character : — " Shell obloig, 
with reticulated striee ; and the on/mor erufstrongl; 
muricated and beaked." 

And, as is usual in systematic arrangements, 
there is, after the references and synonymes, ■ 
further description, thus: — "SheO about an inch aid 
a quarter long, and /our or Jme %7u:hes broad, thin, 
brittle, and white; the exterior surface is covered 
with reticulated striie, which gradually become 
stronger and more prickly towards the anterioratdT 
I have marked with italics the terms which I thinic 
you will here require to be explained. What is the 
anterior end of a bivalve shell (for the Pholas, with 
the exception of the accessory valves, is in all other 
respects a bivalve)? Fig.26. will expldn. The- 
part marked a is a tough elastic horoy substance. 
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which connects the two valves on one side of the 
summits or bosses (umbones) of the shell (b), and 
is named the Ligament or Cartilage. This is so 
constituted, that, by its elasticity, the valves have 
a constant tendency to open. They are kept shut 
by the contraction of a muscle inside ; and hence, 
when, in opening an oyster or a scallop, we cut 
through that muscles the shells separate to a con- 
siderable distance. When the animal also is so long 
out of its native element, that it is thereby greatly 
weakened, and the contractile power of the muscle 
diminished, we observe that the animal lies with 
the sheUs open, the elasticity of the ligament being 
too powerful for the debilitated contractility of the 
muscle. New, the part where the cartilage or liga- 
ment is placed is the anterior; while, of course, the 
other side is the posterior end. 

You may next, perhaps, think it rather singular 
that the shell should be described as so much 
broader than it is long ; but you must learn, that 
the length of a shell means the distance from the 
hinge to the base; and, consequently, the length 
may either be the longer or the shorter diameter, 
according to the species. The muscle, for example, 
{fy, 26. c) is as long again as it is broad ; while in 
the pod razor shell (Solen Legumen) {Jig, 26. d) 
the breadth is nearly four inches, and the length 
•carcely three quarters of an inch. The length of 
a shell, then, does not mean its longest diameter, 
but the space from the hinge to the base ; and, con- 
sequently, it varies exceedingly; in some shells 
being longer, in some much shorter, and in others 
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neither longer nor shorter than the breadth^ as m 
some species of Area, {fig* 26. e.) 

There are six British species of Pholas^ and 
about a dozen or fourteen known altogether : DiQ- 
wyn describes eleven. You will recollect that in 
them ally the accessory valves are very deciduous^ 
that is, they readily fall off: they are also easily 
broken ; and hence, in specimens . not well pre- 
served, they are oflen wanting ; but still, by the 
single incurved tooth in each valve, together with 
the general aspect, you will readily recognise them, 
so far, at least, as the genus is concerned. Some 
species of Pholas are used as food, and also by fish- 
ermen as a bait. But the most remarkable fiict in 
the history of the Pholades, is the power wliidi 
they have of lodging in rocks and wood, even the 
hardest oak. This property, however, is not con- 
fined to them, for there are other species of testacea 
which form similar lodgements, in a manner equally 
inscrutable ; such are several of the Mya genus, 
the Donax Irus^ or foliated wedge-shell, some Venus 
shells, the burrowing, cross-beaked, coral -piercing, 
and other muscles, besides some more bivalves; but 
I am not aware that any of the univalves have a 
similar property. These animals have no mecha- 
nical instruments for boring, and much conjecture 
has been used relative to the mode by which they 
can accomplish so apparently arduous and difficult 
a task as forming their cells. Most, if not all of 
them, secrete a luminous fluid ; and I believe the 
most general opinion is, that this luminosity is con- 
nected with or caused by phosphorus. Dr. Turton 
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ves, that the three species of Pholas (dactyhu^ 
resent one; parva^ or small piddock ; and can' 
3r white piddock,) are found in vast numbers in 
s of rock, taken at the mouth of the river just 

the town of Teignmouth, in Devonshire ; and 
marks, that << the philosophy of their natural 
Y may probably be of no very difficult solution, 
ock in which they are embedded is a cement- 
of the finest sand and lime, and of so very soft 
itance when first taken fi*om its bed, as to be 

cut with a knife into any form, and suffi- 
f absorbent to afibrd moisture for the purposes 

and their peculiar action. The animals them- 

abundantly secrete a mild phosphoric solu- 
s may be seen by its illuminating in the dark 
ver is moistened with it, sufficiently powerful 
ompose the rock by the slow contact of their 
illy increasing bulk. The atmospheric air 
;ems to be occasionally necessary to this pro- 
is they are always found in situations which 
\ dry for a short period by the recess of the 
tides, its oxygen perhaps serving by its 

with . this secretion to form a phosphorous 
In confirmation of this belief, we have affixed 
when fresh taken, to a smooth piece of the 
'Ock, by the frontal gape, occasionally moist- 
them with sea-water ; and in a few days have 

that at the place of contact an evident waste 
stance had been made by the decomposition 

lime and a deposition of sand in the finest 
It may reasonably be supposed that all the 

of rock and wood, even the teredo, act in 
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this manner by their peculiar and appropriate 
solvents." * 

I am afraid that this thro)i¥S very little light on 
the subject. We have no proof that the luminom 
secretion of these animals is owing to phosphorus ; 
and we know that many species which have the 
luminous are quite destitute of the burrowing pro- 
perty ; and, besides, the phosphoric acid would be 
about the worst agent which could be selected, 
because the phosphate of lime is insoluble in wakf, 
and I should fear, that when the carbonate wis 
decomposed, the phosphate produced, instead of 
being carried off, would be deposited, and form a 
more intractable substance than the original dialk. 
May it not be possible that the animal has a power 
of decomposing the sea-salt as its wants may r^ 
quire, and applying the liberated muriatic add t* 
the solution of the calcareous rock ? The muriate 
of lime is particularly soluble in water ; so much ns 
indeed, that it forms a deliquescent salt, and there- 
fore it would be carried off as fast as it could be 
formed. This, however, is mere conjecture; but 
the subject is worthy of regular investigation by 
observation and experiment. I do not recollect that 
any freshwater shell -fish have the same burrowing 
quality unconnected with mechanical operation ; a 
circumstance which, if correct, might throw some I 
probability on the supposition of the muriate of 
soda becoming decomposed by the sea animals. 

I have long had a suspicion that there is a specific 
dissolving agent, different from any acid or alkali) 

* Conch. Diet p. 145. 
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and which betrays itself in various circumstances, 
and always in connection with organisation. Miss 
Hutchins made the curious discovery that two sea 
plants, the Fucus viridlsy pinnated green fucus, and 
the Fucus liguUUuSy green strap-leaved fucus, have 
the property of dissolving other sea-weeds with 
which they come in contact, though they them- 
selves remain unaffected. Does not this bear a 
strong analogy to the action of the gastric juice? 
Experiments might throw much light on the ques. 
tion ; and perhaps the first in the series would be 
to ascertain whether these plants, like the gastric 
juice, will rennet milk. What is the agent by 
which the fungi producing the dry-rot operate ? 
Why will the Byssus septica of Linnaeus destroy in 
a short time the hardest oaken cask, whereas did 
not such plant attack it no decay would take place? 
How does the Lichen immersus bury itself in the 
lurface of limestone rocks ? I can answer none of 
diese questions ; but the facts seem to bear strongly 
in fiivour of my conjecture, that there does exist in 
nature some peculiar dissolving or corroding agent, 
not yet discovered, but which betrays itself by a 
variety of phenomena in the animal and vegetable 
kingdoms. 

That the Pholades and other shell-fish do not 
effect an entrance into wood and stone by means of 
the luminous secretion, is evident, I think, from the 
circumstance that the secretion seems to be always 
going on, and therefore would be perpetually effect- 
ing the chemical decomposition of the stone ; 
whereas the extent of the excavation seems to be 
r^ulated by the animal, and is only so wide as to 
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allow the latter to turn round within it. ^ The sur- 
face of the habitation, too, instead of being rough 
and irregular, as it would be if formed by an add 
let loose at random, and not applied by some ope- 
rating instrument, is smooth, perfectly circular, 
and its bottom concave, like a cup formed with the 
nicest art. The shell of the Pholas is very thin 
and light, which some might imagine as arising 
from its being acted on by acid as well as the rock; 
and, indeed, had the luminous secretion the dis- 
solving power attributed to it, there would be some 
difficulty in conceiving how the animal could have 
a shell at all. But the thinness of these shells is 
not accidental. In their situation thick shells would 
be useless at least, if not an incumbrance, to the 
animals; and this remark leads me to observe to 
you, that we often find the thickness and strength 
of shells to vary according to the place which they 
naturally inhabit. Take the pearl gaper (Mya 
margaritifera^) and the swan muscle (Mytilus cyg* 
neus)y as examples of this. They are both bivalves, 
which inhabit the fresh waters of our native coun- 
try ; but the shell of the former is many timee 
thicker and more ponderous than that of the latter 
The gaper inhabits rapid rivers ; the muscle, deep 
ponds, lakes, and canals. Were it not for the weight 
of the shell in the former, it would be too easil} 
swept down by floods ; and were its shell not thick 
it would be broken by collision against stones. Oi 
the other hand, the swan muscle is not liable t< 
these casualties, and a heavy shell, while it woulc 
be useless, would be an incumbrance to it. W( 
observe, again, that the shell-fish which inhabit 
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Stony shores, and do not bury themselves in sand, 
■8 the cockle, or have not a mooring apparatus, as 
the common ot edible muscle, possess very thick 
■bells. Such are the periwinkle (Turbo UOoreus), 
md tlie d<^-wbelk (Bucdnum lapiUui),Jig. 27. 




i;i<Uiii, or Oog-Wfadk. 



The pvirple ocean, or blue snail-shell (Helix 
jtmMnd), again, is a wanderer of the deep, and 
Derer designedly approaches the shore. It therefore 
requires rather a light and portable than a strong 
•nd heavy house, and accordingly we observe that 
this even equals in thinness the shells of land snails. 
It is oflen found in great numbers floating together, 
many hundred miles distant from land; and the 
method it uses to remain at the surface, or descend 
below it, is not a little curious. It is said to have 
the power of forming at pleasure a little vesicle of 
tougb mucus, inflated with wr, by which it floats ; 
and when the object is to descend, this bubble is 
cast off, and the animal sinks. Some voyagers de- 
scribe this vesicle as permanent ; and if so, it must 
be composed of an organised membrane. The 
purple ocean-shell has been repeatedly found on 
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the Irish and English coasts ; but in such instances 
we are to consider it merely as a stranger, which 
has been thrown accidentally upon our shores. The 
animal is plentifully supplied with a purple juice, 
which is luminous in the dark ; but many medusse, 
and other marine animals which have not a shell, 
are luminous: the Pyrosoma ailaniicum is in- 
tensely so. 

To return to our subject, I must again observe, 
that we are as yet ignorant of the mode by which 
the piercing shell-fishes bore into stone and wood. 
The animals, agreeably to all analogy, are very small 
when they commence their operations ; and I be- 
lieve we shall always find that the aperture of the 
hole is narrower than the interior. At the same 
time it is obvious that the whole cavity is enlarged 
as the aninial grows ; for we always see that, the 
wider it is within, the wider also is the entrance. 
Some have supposed that the shells act mechanically 
like rasps, in wearing away the stone ; but that 
notion is confuted — first, by the reticulations and 
prickles on their surface being regularly perfect; 
and, secondly, by the circumstance of the stmie 
into which they penetrate being oflten of a hardness 
vastly superior to their own. It has been suppos;^ 
that these borers are useful to mankind, by eating 
away, and thus destroying, the trunks of trees, 
which, being brought down by rivers, serve to 
choke up the entrance from the sea. This opinion, 
however, is perhaps too far-fetched ; and we see 
no provision made for destroying the snags which 
produce so many accidents and obstructions in the 
navigation of many of the great American rivers. 
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LETTER XVIII. 

We shall now consider the cockle (Cardium), of 
which Dillwyn gives the following generic de- 
finition : — 

<< Shell bivalve, nearly equilateral, and the valves 
equal; hinge with two primary teeth alternating 
with those opposite, and the lateral teeth remote 
and inserted." 

He describes forty-six different species, of which 
nine are British. Our. specimen is the Cardium 
edide^ and is characterised thus: — " Shell anti- 
quated, with twenty-six longitudinal ribs, and trans- 
versely wrinkled somewhat imbricated striae." 

This is truly a bivalve shell, as it consists of. two 
parts only, and has no accessory pieces or valves 
like the Pholas. In the definition of the genus, you 
observe that the shell is << nearly equilateral^ and the 
valves equdl" Now, what is the difference of mean- 
ing in these two expressions ? One would suppose 
them to be synonymous. We have before seen 
what is meant by the anterior and posterior ends of 
a bivalve ; now, end and side mean here just the 
same thing : and, therefore, when these are equal in 
dimensions, and similar to each other, the shell 
is equilateral, or equal-sided; as, for example, in 
the downy ark shell (Area pilosay fig, 28. a), in 
which you observe, that if it were cut down longi- 
tudinally into two halves, the one half would be 
nearly an exact counterpart of the other. In the 



CONCHOLOOX. 




Fholas, on the contrary, a similar section would 
show that the two sides or ends are very diswmilM', 
and, Itherefbre, the Fholas is inequilateral ; while 
in the cockle you perceive that the shell is " netify 
equilateral." (^.28. i.) 

But the term " eguivalve" doea not apply to 
the ends or sides, but to the entire valve, whellicf 
the sidet be equal or not ; and it means, simply, tbit 
the two valves of a shell ore in all respects like etch 
other. Equilateral, then, means, that the two sides 
are equal and alike ; equimdw, that the two valves, 
in their whole dimensions, are similar in all respecli 
to each other. Inequilateral and ioequivalve vc 
the opposite terms. 

" Hinge with two primary teeth." These are 
bIbo called cardmal teeth.^ In Jig. 28. (fi), whid 
represents one valve of the cockle, you observe two 
teeth placed near each other (c), and two others st 
a considerable distance {dd). The Brst are the 
primary, the Becond the lateral teeth. The rising 
part of the shell at o is the umbo, or boss ; and the 
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sharp point of this is named the apex, or beak. Now, 
the cardinal or primary teeth are such as are 
placed between die beaks. The meaning of the 
lateral teeth being inserted is, that they are received 
into corresponding hollows or pits in the opposite 
T^lve^ when the shell is closed. 

In the specific definition the cockle is said to 
be antiquated ; a term thus explained in Burrow's 
Elements : — " LongitudinaUy sulcate, or furrowed, 
but interrupted by transverse accretions, as if lesser 
valves were periodically added to the apex, or beak.'* 
The word imbricated means tiled, or one thing 
placed over another like tiles on a roof. This im- 
bricated appearance of the strise in the cockle is 
chiefly observable in old shells. You have now 
another example of the method you should adopt in 
studying Conchology, or, indeed, any other branch 
of natural history. Commence with such subjects 
as you are already acquainted with, and compare 
them with the descriptions given in systematic and 
introductory works ; and thus you will, by degrees, 
get familiarised with technical terms, and the proper 
mode of investigating objects, so that at length 
you will be enabled to ascertain what any plant or 
animal is, which you may collect in your walks and 
excursions. 

Shells of the cockle kind, that is, shells answer- 
ing to the definition of the genus above given, are 
found in the seas of almost every part of the world. 
Many of them are of great beauty, and some are 
accounted very valuable. Mr. Wood, in his ex- 
cellent work on Conchology, states, that the late 
eminent Dr. G. Fordyce refused fifty guineas for a 



238 CONCHOLOGY. 

specimen of the smooth-keeled heart-cockle (Car- 
dium hwfMnunC)^ a small shell which inhabits the 
Eastern Ocean. Some species are covered with 
spines; and it is said that these do not conceal 
themselves in the sand, as the smooth ones do^ the 
spines protecting them from enemies; bat it is 
more probable that they serve to keep them fixed 
on the bottom, so as to resist the action* of the 
waves, which otherwise would detach the shells 
from their place. The common cockle is much 
used as an article of food, and is common on most 
sandy shores, being buried a few inches beneath 
the surface. They are eaten raw, boiled, or pickled; 
and are brought to market early in February. Vast 
quantities are stated to be used in Holland, where^ 
in winter, they form an important article of food. 

Our third shell, an example of the univalves, 
is the common periwinkle (Turbo littoretis) ; but I 
fear it would be tedious to occupy you with more 
observations on the mode of studying Conchologj* 
I shall, therefore, refer you to works on the subject; 
and if you can get oral instructioh from any scien- 
tific friend, your progress will be greatly hastened. 
In Burrow's Elements you will find a very good 
plate, explanatory of the different parts of univalves; 
and by a very little practice you will soon become 
master of all tlie terminology which conchological 
science requires. I may observe, that a person 
may live at the sea- shore, and yet have very little 
opportunity of collecting or studying shells; for 
some coasts are exceedingly barren of such produc- 
tions. Sheltered bays in estuaries and fritlis are 
most prolific in them ; and in intertropical latitudes 
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they are much more abundant, and beyond all com- 
parison much more beautiful, and more singular in 
their forms and colouring, than those of temperate 
9T cold climates. The value set on some foreign 
species amounts to a great degree of absurdity. A 
q>ecimen of one variety of that species of cone- 
shell, called Conus cedo nvUi^ which is not more 
than about two inches long, and is now in Paris, 
has been valued at three hundred guineas. One 
species of Turbo, also named the wentletrap 
(Turbo sccUaris), being very scarce, has always 
been held in great value. Mr. Dillwyn observes of 
it, that << large and perfect specimens formerly sold 
at very high prices ; and one, which now belongs to 
Mr. Bullock, has been valued at two hundred 
guineas. Da Costa, in his Elements of Conchology, 
relates, that in 1753, at the sale of Commodore 
X^isle's collection, four of these toendetraps were 
sold as follows :" — 

£ t, d. 

First day, lot 96. one not quite perfect - 16 16 O 

Third day, lot 98. a very fine and perfect one - 18 18 

Fourth day, lot 101. one for -- - 16 16 O 

Sixth day, lot 83. one for - - - 23 2 

There are many other shells which bring very 
high prices ; and as the value depends, in a great 
measure, on the scarcity of the species, one might 
purchase a handsome collection for a sum which 
would buy only a single very rare specimen. 

I shall now take leave of the shore, by observing, 
that the sea furnishes a copious store of materials 
for the naturalist. Besides the shells, there ar^ the 
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fishes, the erustaceous or crab tribes, the star- 
the medusae, corals, coraUines, sponges, aphn 
and a long list of other animal productions, 
pendent of the fuel, ulvse, confervs, and 
plants known by the general name of sea-i 
Many of the latter are peculiarly beautiful 
when well preserved on paper form an inter 
herbarium. I have remarked, this summer*, 
is unusually wet and cold, that these sea-plan 
rather scarce at Larne, a place^ where, in gi 
diey are very plentiful. I apprehend that th 
much influenced by the sun; and that whe 
seeds ripen, it happens with many species tha 
separate from their roots, to be conveyed a^ 
the waves or currents, in order that the seed 
be disseminated. This, perhaps, will accoui 
what I have repeatedly observed of Fucus p 
tusy F, plumosics, F. pinnatifiduSy F. purpun 
and some others, that when in fructificatior 
are always thrown ashore in much greater qu 
than at other times. 

There is a very common coarse fucus, th' 
oak wrack, Fucus vesiculosus of Linnaeus; the s[ 
I believe, most commonly called alga marina, 
is much used by the poorer classes at Lari 
feeding pigs. Boiling water is poured upon it, 
softens and renders it glutinous; it is then 
with greens or potatoes, or even given by 
Many persons have assured me, that the pi| 
not only very fond of it, but that they thrive 
it remarkably well. Other sea-weeds might 
bably, be used with advantage for the same pu 

• 1830. 
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id intended to make, now, some observations 
ral scenery, and to offer you a few reflections 
i history of some indigenous trees, and their 
tance in landscape; together with allusions 
ne other animals and plants besides those I 
already mentioned ; but there is, perhaps, no 
on ; for, as I have meant these letters to be 
troductory to other series with which I hope 
low them up, my chief object is, I conceive, 
^eat measure, accomplished in what I have 
n. That object has been to impress on your 
a conviction, that in truth the great and parar 
t good of the study of natural history is to 
our thoughts in a sensible and manly way 
Creator of all ; to show that there is a con- 
onal feeling in our minds for the sublime and 
eautiful in nature; and that, by investigating 
linuter productions of our globe, for which 
ps curiosity is in the first place the natural 
lus, we come still more closely to perceive the 
, and wisdom, and wondrous operations of 
ity^ than even in the greatest and sublimest 
i which landscape can afford. And it is with 
itail of these minor productions you must be 
r engaged, as a scientific naturalist, in your 
I studies. In your own mind there is a prin- 
which, of itself, if it be allowed fair play, 
s you to be impressed agreeably by the sight 
ne waterfall, the picturesqueness of an aged 
ir time-worn ash, the shade of woods, the 
J of streams, the sounds of the ocean wave, as 
-murs on shelving sands, or talks in thunder 
:ks and precipices. These, and other general 
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components of nature, have only to be seen or hei 

that they may come home with power and effec 

the mind. When I see a chain of mountains reai 

their summits to the clouds, do I not immedial 

pronounce it to be a sublime object; and tl 

without any one idea intervening between the i 

ment of sight and the4EB(^ent of feeling ? Whe 

person for the first time beholds the ocean, is 

not rapt in astonishment, and awed by its grandc 

independently of any association of ideas ? If 

day I admire the beauty of the cool, transpare 

glassy flow of a river, and if to-morrow I beholc 

swollen to twenty times its usual magnitude, I 

water changed by a heavy night's rain to a di 

brown colour, and the rolling flood dashing w 

incessant roar over "foamy steeps," or sweepi 

down its more level channel, boiling and flashing 

its progress to the main, am I not cU once impress 

with the sublimity of the spectacle? or must 

first think of flopded fields, or drowned cattle, 

swept-away bridges, or undermined trees a 

banks ? Surely not ; the very first glance of t 

vexed torrent excites the feeling as instantaneoui 

as a spark explodes gunpowder. I require no asi 

ciations, no preparatory thinking ; but a sentimc 

of sublimity and grandeur at the sight is at on 

called up, I know not how ; but I am satisfied tl 

it is neither artificial nor acquired. I believe t 

feeling of the sublime and beautiful in nature to 

truly innate, and that its great value lies in 

elevating our thoughts to the Deity himself. Ai 

how numerous are the lovers of general natui 

in obedience to this innate feeling I How full 
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loetryy that language of heaven^ is nature in all her 
mplitudetl and how indelibly rooted is the re- 
collection of her scenes I how faithfully do they 
remain as they first fixed their impressure on the 
joung mind I and how permanently do they con- 
tbue to call up sensations of pleasure and delight I 

** O nature ! woods, winds, music, Talleys, hills. 
And gushing brooks ! — in you there is a voice 
Of potency -» an utterance which instils 
Light, life, and freshness, bidding man rejoice 
As with a spirit's transport : from the noise. 
The hum ctf busy towns, to you I fly : 
Ye were my earliest nurses, my first choice 
Let me not idly hope, nor vainly sigh ; 
Whisper once more of peace -« joys — years long vanished 
by."« 

But if the great features of nature be so im- 
pressive, how much is to be found in her minuter 
details when they come to be investigated. If a 
writer mention a forest, a cataract, a storm, a calm, 
a desert, or a paradise, and adapt his language to 
the object, all understand, and all are pleased, or 
delighted, or instructed, in proportion as he exhibits 
genius and truth. And when we examine the 
minuter parts of creation, they also can excite no 
little admiration, while they give a deeper and more 
certain and solid knowledge of the power and good- 
ness of God. The catalogue of the great features, 
too, is in comparison limited; while in the minuter 
departments, the number of organised beings, of 
geological, physiological, and other phenomena of 
the highest interest, are absolutely not to be num- 

• Wiflen's Aonian Hours. 
R 2 
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bered. And here there seems to me to be a wide 
and material distinction. The great forms of nature 
every one is impressed with from a consdtutloDB] 
innate feeling. The lesser are left to man himself 
to investigate, by his own research and the eiercise 
of his understanding: they are innumerable; aod 
we every where in them find an incomprehensible 
wisdom directing to certain useful ends, and un- 
folding a knowledge not only of the things, bat of 
the mighty Being whose work they are. Let itnot, 
then, be supposed, that the studying and coUecUng 
animal, vegetable, or mineral productions is ■ 
triflii^ occupation ; for however general that opinJm 
may be, it is as erroneous as it is vulgar. 




245 



LETTER XIX. 

I WILL now occupy your attention for a little in 
making some remarks on a theme which, I fear, has 
seldom been submitted to your consideration, or im- 
pressed on your mind as being of any moment ; I 
mean humanity to animals, — a subject to which I 
have several times alluded before, but which I shall 
now more particularly press upon your notice. That 
there are men in the world whose dispositions are 
diabolically cruel, we have but too many proofs. The 
newspapers contain weekly accounts of outrages 
committed against every feeling of humanity, both 
as regards our own species and other animals, and 
which are too often committed without any motive 
save the wanton indulgence of a bad and cruel mind ; 
though I regret to say, that if any end is to be gain- 
ed, however slight, and that even by the exercise of 
the most severe cruelty, the latter forms, too often, 
no bar whatever in the way : hence it was once, and 
t fear still is, the practice, in som^ places, lo whip 
pigs to death, because their flesh was thought to be 
improved by it. In these countries, calves are 
drained of their blood, and made to feel, by repeated 
operations, all the miseries of exhaustion, merely ta 
make the veal of a whiter colour. Lobsters' are 
brought to market with pegs of wood thrust into one 
of their claw-joints to keep them from opening, 

R 3 
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which, though it must produce continued and dread- 
ful pain, saves the slight trouble of tying them with 
a bit of cord ; and that is enough. 

Your own recollection will recall but too many 
other examples of cruelty ; but if you have not read 
of the experiments made by anatomists on living 
animals, you will still have an imperfect idea of the 
horrible excesses which are committed. The slight- 
est matter of the merest curiosity is made the pretext 
for mangling living animals in the most dreadful way 
that can be iinagined. It is not always, I must ob- 
serve, in consequence of a theory being formed, and 
a belief that if proved true it might be of importance 
to our species, that experiments are made to deter- 
mine its correctness or fallacy. In France, espe- 
cially, the most barbarous cutting up of living animab 
is pursued with a savage and reckless enthusiasm, 
not for the purpose of verifying a probable, and, if 
true, important conjecture, but to ascertain what 
effects are produced by such butchery ;-^I hesitate 
not to use the word, for it is the fittest that could 
be selected. Experiments of this description are 
unhallowed in their nature, and they will, almost 
always, be unsatisfactory in their result to a rigid 
investigator of truth ; for a conclusion can seldom be 
depended on, which is derived from observation of 
a mangled suffering creature bleeding imder the 
dissecting-knife. 

That experiments have sometimes led to a little 
increase of certain knowledge, I know ; but their, 
frequent repetition, after all has been proved by 
them that is necessary, every humane man must de- 
precate : and still more is it to be regretted^ that 
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the prosecution of experiments on living animals is 
recommended to students, to boys, as a useful mode 
of employing their time and improving their minds« 
I can find no excuse for any man, who will dissect 
living dogs, rip up their bellies, (or, as the softened 
phrase is, lay open their abdomen,) cut out their 
stomach, or spleen, or kidneys, or perform other 
dreadful mutilations, merely to satisfy a feeling of 
curiosity; and still less do I think that he can 
be excused for recommending such practice to his 
pupils. 

One would suppose that the determining such a 
question, as whether, in vomiting, the stomach acts 
^one, or is assisted by the diaphragm and abdominal 
muscles, or is altogether passive, would scarcely be 
thought worth the sacrifice even of one dog — by 
any man, at least, who had ever himself felt what 
pain is, were it but that from the prick of a needle 
or of a thorn lodged in the finger. Yet this unim- 
portant matter, this subject of curiosity alone, which 
is not of the slightest consequence, whatever way it 
might be settled, has been the cause of innumerable 
living dissections, the very least of which is sufficient 
to make one's blood run cold. Let any one who 
has ever experienced nausea and sickness for ten 
minutes, think what must be the sufferings of a 
creature whose belly is ripped open and emetics 
injected into its stomach ; or what must be the 
agony produced by cutting away its stomach alto- 
gether, and sewing a bladder in its place — thereby^ 
substituting, for the purpose of experiment, an arti- 
ficial stomach. These and similar barbarous but 
really useless experiments have been repeated over 

R 4 
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and over, with a perseverance which is perfectly 
disgusting. Think of a dog heing tied down to a 
table, the whole fleshy walls of its belly 'being cat 
away with a knife, and experiments made on it in 
that dreadful and pitiable state, for the purpose 
merely of ascertaining whether it will vomit or not 
" An animal," Magendie observes, " still vomits, 
though the diaphragm has been rendered immove- 
able by cutting the diaphragmatic nerves ; it vomits 
in the same manner, though the whole abdomnd 
muscles have been taken away by the knife, with 
the precaution of leaving the linea alba and the 
peritoneum untouched." * 

Now, you will observe that I do not mean to 
inculcate the positive abstinence from experiments 
on any account whatever, for there may be circum- 
stances which will fairly warrant their adoption, 
though a humane or just man will never have re- 
course to them, either for the purpose of determining 
a question of mere curiosity, or of light importlmce; 
neither will he repeat them unnecessarily. But the 
practice, especially of the French physiologists, is very 
different. They torture animals innumerable, almost 
without end or aim, farther than hoping to get at 
something ; like a child who breaks a watch in pieces 
thinking to obtain thereby a knowledge of the 
reason why it ticks. Many hundred dogs have been 
dissected alive, to prove whether the stomach is 
active or passive in vomiting; but I would ask, 
When an animal is writhing in agony, struck with 

* Magendie's Physiology, translated by Dr. MiUigan, ed. 3. 
p. 287. \ 
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dismay and astonishment, with its belly opened and 
its bowels exposed to the atmosphere, are we to ex- 
pect that, in all the horrors of this situation, the 
stomach will exhibit itself, or perform its fmictions 
just as if nothing had happened ? I cannot believe 
it ; and if ten thousand such experiments as this 
were made, there still will and must be a want of 
proof. The stomach may in such circumstances be 
passive, though in the natural state of the animal, 
it may be active in vomiting ; and, in fact, afler all 
the cruelties which have been practised by physio- 
logists, we do not at this moment know whether, in 
the natural and unmutilated state of an animal, the 
stomach contracts in vomiting or not, and, fortu- 
nately, this is of not one straw's consequence.* 

* Since writing the above, I have noticed the following very 
satisfactory remarks on this subject, in the seventh edition of 
■C. Bell's Anatomy and Physiology of the Human Body, 
vol. iii. p. 275. : — 

" There is a very curious experiment by M. Magendie, which 
has much puzzled physiologists. He cut out the stomach of a 
large dog, and substituted in its place a bladder, which he 
fastened to the oesophagus, and having excited vomiting, by 
pouring emetic solution into the veins, the contents of this 
bladder were discharged as from the natural stomach. The 
conclusion has been too hastily formed, that the stomach has 
therefore nothing to do with the action of vomiting. But it 
ought to be recollected, that the bladder represents a relaxed 
stomach, whereas the stomach is muscular and active, and 
capable of resisting the action of the abdominal jnuscles and 
diaphragm, unless there be a consent of the action of the 
stomach, and the action of the muscles of respiration. Thus, 
if we could suppose that a man had a distended bladder for a 
stomach, whilst he exerted himself forcibly and retained his 
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I believe, also, that little or no confidence is t( 
be placed in the accuracy of conclusions respect 
ing the natural functions of viscera drawn from ob 
servation of what occurs in animals labouring unde 
extreme suffering and terror. The pancreas, fo 
example, has always been considered as a glan( 
similar to those which produce the saliva, bu 
whether its secretion were exactly the same, or dif 
ferent, its large size is a pretty good presumptivi 
proof that the quantity of fluid it prepares is no 
very small. The duct or tube through which th( 
pancreas empties its secreted fluid opens into thi 
first of the small intestines ; now, if a dog be tie( 
down and his abdomen be laid open, or, as I havt 
already remarked, if, in vulgar phrase, his belly b 
ripped up, the hands introduced among his bowels 
and the portion of intestine to which the pancreatii 
duct goes be slit open, can I, in fairness and trutli 
trust to any result in this case which may be obtain 
ed from observation of the quantity of fluid secrete< 
by the gland during so horrible a process ? I say 



breath, the contents would be discharged. So would they, : 
he lay with his belly over a yard-arm. But no such discharg 
takes place from the natural body, because the upper orifice i 
the stomach resists ! This resistance does not take place i 
vomiting ; and therefore, I say, the stomach has to do wit 
vomiting, in spite of all the cruelties which have been committee 
The lower orifice is contracted, the coats of the stomach ai 
contracted, and the upper orifice is relaxed in the act of vomi 
ing, while the power of ejecting the contents is very principal! 
owing to the violent throes and contractions of the abdomiiu 
muscles and diaphragm." 
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It would be unphilosophical to have any such trust, 
and I would look on almost all opinions formed on 
data so unnatural, as unsatisfactory and valueless. 
Magendie thus describes his mode of collecting 
this fluid : — "I lay bare the orifice of the canal 
in a dog, I wipe the surrounding mucous membrane 
with a very fine cloth, and I wait until a drop of 
liquid passes out ; as soon as it appears, I suck it 
up with a pipette^ an instrument used in chemistry. 
In this manner I have succeeded in collecting 
some drops of pancreatic juice, but never enough 
to analyse it according to rule." He also says, 
^' What I have been most struck with in endeavour- 
ing to procure pancreatic juice, is the smallness of the 
quantity which forms it ; a drop scarcely passes out 
in half an hour, and I have sometimes waited longer 
for it. It does not flow more rapidly during diges- 
tion; but, on the contrary, it seems slower. I 
'think it is generally more copious in young animals.*** 
At page 212., however, of the same work, the 
account of the quantity secreted is a little different. 
" Sometimes," he says, " a qtuirter of an hour 
passes before a drop of the fluid springs from the 
•rifice of the canal which pours it into the intestine ;" 
and in the next paragraph he observes, that he has 
seen " the flowing of the pancreatic fluid take place 
in certain cases with considerable rapidity." The 
term considerable rapidity is very vague ; but it shows 
that the secretion was in some cases much more 
copious than in others, and is a farther proof of 

* Magendie's Physiology, translated by Milligan, ed. 3. 
p. 457. 
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the great uncertainty that always must and will 
attach to experiments of this character. 

But it may be objected, th^ a similar (exposure 
of the bile-duct shows that the bile is constantly 
pouring from it into the intestine. But if we sup- 
pose, as has been generally done, that the palicreas 
is in truth a salivary gland, we may readily conceive 
that, as in those of the mouth, the effect of terror 
and acute pain will be to suspend its action ; fiv 
every one knows that both of these cause a great 
decrease or suspension of the flow of tlie salivary 
secretion, and an ardent desire to take drink. This 
is very obvious in tedious surgical operations. If 
therefore pain and terror suspend the action of the 
salivary glands in the mouth, we may well suppose 
that the same causes will suspend the secretion of 
the pancreas. 

I believe myself to be amongst the last persons 
who would be inclined to throw any impediment in 
the way of improvement or knowledge ; but I most 
conscientiously believe, that in attempting to excite 
your detestation of such cruelties,. I am speaking 
the language of truth, as well as of mercy. What, 
again, is to be expected of a young medical man 
who acquires a taste for dissecting living animals? 
Is that the way to pursue his studies with advantage? 
Is it not most likely to draw him from the legitimate 
study of his profession ? In place of storing his mind 
with a knowledge of chemistry, materia medica, hu- 
man anatomy, and the other fundamental branches of 
medicine and surgery, he is employing his time in 
cutting up living cats and dogs, in the hope, perhaps, 
that he too may become a discoverer ; or as likely, it 
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may be, from mere idleness. I am sorry that in our 
own islands it is common among teachers of anatomy 
to recommend the practice of vivisection to their stu- 
dents ; but then, this recommendation is merely po 
** make experiments on the lower animals." Yes ; 
but this making of experiments includes every 
species of cruelty that the most savage* ingenuity 
can invent ; it includes sawing off portions of the 
skull and paring away the brain in slices, to see 
what effect is produced by wounding one part more 
than another : it includes the starving of animals to 
death, for the purpose of ascertaining the appearance 
of their stomach : it includes the tying of ligatures 
on the bile-duct, the thoracic duct, the pylorus, and 
other parts, all which is accompanied with excruci- 
ating torture to the victim operated on : it includes 
the lajmg bare of the heart, to observe the strength 
of its action, dividing nerves, cutting away viscera, 
and many other operations which are acompanied 
with the direst cruelty, and nine tenths of which, 
after all, relate to matters of curiosity alone, and 
lead to no practical benefit of any kind. 

It may be curious enough, that, when a particular 
part of the brain is wounded, the animal has a ten- 
dency to move "forward; when another, to move 
backward ; and when a third and a fourth, to turn 
round ; but I cannot think the knowledge of these 
circumstances by any means worth the price it has 
cost; and, after all, it merely shows what takes 
place when the brain is denuded, and wounded, and, 
consequently, its natural function deranged, if not 
destroyed. Putting aside the sufferings of the 
thousands of animals which have been sacrificed in 
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experimentiDg and exhibitmg these phenomena in 
lectures and demonstrations, I cannot but think that 
the witnessing of such cruelties must have a very 
demoralising effect. I cannot conceive how a person 
can become coolly reconciled to the «ight, even of 
such murderous acts, and continue to retain proper 
feelings of humanity for his own species. In this I 
may be wrong ; but whether or not, I am satisfied 
that to recommend to students the pursuit, or even 
to exhibit to them the view of sudi dissections as I 
have adverted to, is to run the risk of making them 
at once cruel and speculative, and at the same 
time neglectful of those branches of solid knowled^ 
which will qualify them to be truly useful in their 
profession. 

i know it is often urged, that medical knowledge 
has been greatly improved by experimenting in thif 
way on animals. That it has been a little, I will 
grant, but only a little ; for tlie phenomena which take 
place in animals will oflen not apply to ourselves in 
the practice or treatment of either wounds or dis- 
eases. Experiments to determine the action of 
poisons, and ascertain their antidotes, are, perhi^ 
or at least were, more allowable than any others, but 
the discovery of the stomach-pump is of more 
value than all that ever have or could have been 
made. And yet, so differently do poisons act on 
different animals, that no observation drawn from 
their action can be applied to man. Hemlock, as 
every one knows, is a wholesome food for the goat, 
but it poisoned Socrates ; while, on the other hand, 
a dog will be destroyed by a quantity of nux vomica, 
which a man can swallow with impunity. 



TRUE OBJECT OF EXPERIMENTS. 255 

That experiments on animals may sometimes be 
accounted necessary or desirable, I have already 
admitted ; and I refer you to Mr. Bell's most admi- 
rable book on the Natural System of the Nerves • 
for an example of the true principles on which such 
experiments ought to be conducted : — an example 
^diere the end was legitimate, and where the hu- 
manity and good sense of the operator were such as 
not to lead him either to put the animal to extreme 
suffering, in which state little can be depended on, 
nor to any unnecessary repetition of his experiments. 

From what I have now written, you will, perhaps, 
account me morbidly compassionate; and, indeed, 
there is so little feeling among mankind for the 
sufferings of -animals, that' I should be rather sur- 
prised if you thought otherwise. But the true evil 
is, that humanity is neglected to a most culpable 
degree. K is a virtue that is inculcated neither on 
youth, nor age, nor sect, nor party ; and, from cus- 
tom, we every day see, without emotion, acts of 
Crael^ which, only that we have been long used to 
them, would excite our deepest indignation. Look, 
for example, at the treatment of the horse. That 
poor slave, so useful to man, is subjected to hardship, 
pain, and suffering, to a degree that would seem 
utterly incredible, were we not, all our lives, accus- 
tomed to the sight. 

The horse's skin is remarkably sensible ; and it is 
only after the daily or hourly infliction of the whip 
for years, that it at last becomes comparatively 

* An Exposition of the Natural System of the Nerves of the 
Human Body, &c. By Charles Bell. 
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callous. Pampered, perhaps, in his better days, he 
passes successively from hand to hand, every new 
change of his condition being a change for the 
worse, from one step of misery and hardship to 
another, till, curtailed of more than half his d^ys, he 
at last gets freed from the brutal unfeeling tyrants 
under whom he dragged out his weary existence. 
The toanton infliction of pain, too, on the horse, is 
exercised in a most shameful manner. One might 
suppose, to observe the conduct even of many well- 
educated men, that they thought him merely in- 
tended by nature to undergo a life of flogging} 
buffeting, and fatigue. Then look at the merciless 
rate of travelling, and the inhuman loads which 
have to be dragged along under the perpetual tor- 
ture of the whip. Lift up the collar and see the 
red raw flesh, which, at every step, receives a new 
wound from the pressure and friction of that part 
of the harness. Recollect the pain produced by the 
slighest touch on your own skin when rendered 
raw by a blister or other means, and try to conceive 
what must be the sufferings of thousands of stage- 
coach and other horses, imder the united miseries 
arising from abraded skin, excessive fatigue, daily 
cutting with the whip, and oflen^ what is equally 
bad, the wanton brutality of ostlers and stable-boys. 
If an animal were tied to a stake, and flogged 
regularly four hours a day, who would not exclaim 
against the brutality of the act ? Yet the horse, in 
innumerable instances, suiFers far worse, and no one 
cares. Besides a much longer infliction of the whip, 
in many cases, there is the excessive fatigue, a 
feeling even worse than pain ; it is suffering of a verjr 
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intolerable kind ; yet so little is our humanity, that 
driving a horse to death, if he be old at least, and 
his strength gone, so that the pecuniary sacrifice is 
not great, is a matter of almost perfect indifference ; 
and in stage coaches, generally speaking, the horses 
are driven with calculating nicety so far as nature 
will hold out, without actually giving way altogether 
under the accumulated suffering and exhaustion. 

The want of humanity to animals, which is every 
where so glaring, cannot, I think, be a natural de- 
fect of the human mind, but is the offspring of a 
wrong education, and an unjust and arrogant con- 
ceit that man is the only being of any consequence 
in this world ; and that it matters not what becomes 
of others, or what they may suffer, provided he 
reap the slightest benefit. Some anatomists even 
hold out as one reason for making experiments 
on animals, their not being destmed to immortality. 
But if they be, indeed, " the beasts which perish," 
should not justice teach us to render their tem- 
porary lot as easy as possible. Man may persecute 
man, but hope will still lie in the bitter cup, and 
visions of brighter times will illumine the present 
gloom of misery. The slave, writhing under the 
whip of a savage master, may indulge in the in- 
spiring thought of being at length released by 
death from the cruelty of his persecutor, and of 
enjoying for ever the happiness which he in vain 
had prayed for here. The prisoner, chained in 
fetters, and languishing out his life in a dungeon, 
lives in expectation, that should he not be restored 
to freedom, death will at length strike off his bonds, 
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and usher him to eternal bliss. But what counter- 
balance to its misery has the poor brute whose life 
is one continued unbroken series of suffering ? It 
has no heaven to look to, no' bright anticipation of 
a period when misery shall cease, and happiness 
be enjoyed. Its life is its little all, and ^uit the 
general tyrant renders a curse to it while it lasts, or 
takes from it by an infliction of the severest torments. 
But the lower animals are the '^ beasts which perish," 
and therefore not to be cared for further than they 
can be useful to us. I will not attempt to argue 
the question, whether death annihilates them or not, 
but there are very wise men in the world who think, 
that as much proof lies on the one side as on the 
other ; and at all events, a benevolent mind will pitj 
their sufferings, and attempt to relieve'them, whether 
they perish or not. 

I hope that what I have said respecting the ex- 
ercise of humanity to animals, will awaken your 
attention to that virtue. Neither punishment, in- 
deed, nor reward, are any where held out as induce- 
ments to its practice ; but it is therefore not less a 
virtue, and you will have the satisfaction, at any 
rate, o^ doing good for its own sake, — a thing, I fear, of 
not common occurrence in the present constitution 
of things. The brutal sports, which were formerly so 
frequent, especially bull-baiting, bear-baiting, bad- 
ger-hunting, and cock-fighting, have been greatly 
lessened, which I suppose is owing to the more 
general diffusion of useful knowledge among aU 
classes, especially the better. The lower orders 
have not the same encouragement in pursuing these 
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letestable sports firom their saperiors in wealth and 
x>nsequence as formerlj, and hence their firequency 
las alMted. The still nunre brutal practice of prize 
ightingy I am glad to see, is also on the decrease ; 
ind I entertain some hope of jet seeing the time 
nrhen one may express disiqpprobation of such in- 
human brutalities, without being considered either 
foolish or ridiculous. 

I exceedingly r^ret that so much more remains 
to be said on the subject of this letter ; but it would 
be painftd for you as well as me to dwell any longer 
upon it: it appears but too plain, that so much 
cruelty continuing still to be practised in this age of 
civilisation and knowledge, shows that something 
generally and radically bad exists in the usual mode 
of forming the minds of youth.* 

* The following note, attached, along with many others 
characterised by much learning and research, to a sermon by 
my brother, entitled " Humanity to Animals, the Christian's 
Duty, a Discourse by William Hamilton Drunmiond, D.D." 
published 1830, may be introduced here with advantage. 

Many divines of distinguished reputation have advocated 
die cause of animals, but, strange to tell, not always with 
the approbation of their hearers. In 1772, the Rev. James 
Granger preached a sermon on this subject in the parish church 
of Shiplake, in Oxfordshire. This sermon he published, for 
the singular reason that it had offended all who heard it, as he 
himself informs us in the following postscript : — '< The fore- 
going discourse gave almost universal disgust to two consider- 
able congregations. The mention of dogs and horses was con- 
sidered as a prostitution of the dignity of the pulpit, and a proof 
of the author's growing insanity.* * * It is, with great hu- 
mility, submitted to the judgment and candour of the public, 
and particularly to the cool consideration of those who were 

s 2 
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With regard to the virtue of humanity as exercised 
towards your own species, I would wish you to have 

pleased to censure it, and by whose disapprobation, without 
any premeditated design of the author, it now sees the light." 
It was dictated, he says, by his heart, and assuredly it contains 
nothing offensive to good feeling or good taste, to morality or 
religion, much less to the dignity of tfie pulpit. It is prefaced 
by a dedication to T. B. Draymarii written in a strain of 
original caustic humour, on the principle, I suppose, of 
Horace : — 

— — " ridiculum acri 
Fortius et melius plerumque secat res.*' 

As some may be gratified and others benefited by its peru- 
sal, it is here subjoined , — 

" Neighbour Tom, 
" Having seen thee exercise the lash with greater rage, and 
heard thee swear, at the same time, more roundly and forcibly 
than I ever saw any^f thy brethren of the whip in London, I 
cannot help thinking that thou hast the best right to this cUs- 
course. But I am afraid, Tom, that I shall in some parts of 
it appear to thee to 'be as great a barbarian as thou seemest to 
me a savage. If thou findest any hard words in it, come to 
my vicarage-house, and I will endeavour to explain them to 
thee in as familiar language as thou talkest to thy horses. For 
God's sake and thy own, have some compassion upon those poor 
beasts ; and especially to the fore- horse of thy team. He jsas 
sensible of blows as thou art, and ought not to h%ve been so 
outrageously punished for turning aside into a road to which 
he was long accustomed, when thou wast fast asleep upon thy 
dray. If thou breakest any more whips upon him, and re* 
peatest thy horrid oaths, wishing thyself * damned and doubly 
damned,' if thou art not revenged of him, I shall take care 
that thou be punished by a Justice of the Peace, as well as by 
thy own master in this world ; and give thee fair warning) 
that a worse punishment awaits for thee in the next, and that 
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an ever-present conviction, that only for circum- 
stances, you yourself might have had a very different 
lot from what you enjoy ; that millions who are sunk 
in ignorance, and " steeped in poverty to the very 
lips," would, with your opportunities, have been 
ydur equals or superiors in usefulness and talent ; 
that you should always curb with a strong hand the 
suggestions and workings of an overweening self- 
pride; and that when you give charity or advice, or 
render your good offices in any shape to your less 
fortunate brethren of the human race, you should 
act on the pure and unadulterated principle of doing 
good for its own sake, and from a sympathy of feel- 
ing for tfie privations and misfortunes of your fellow- 
men. An action, however good or charitable it may 
be in its effects, if it be performed either from a 
hope of reward, or through a fear of punishment, 
let us call it what we will, is not an act of virtue. 

*■ ■ 'I m^ ' — ■ ■ ■ ■ ■ . I ■ .1- 1 II ■■^ ■■ ■■■—■■■■■■■■■ , I — ■ 

damnation will certainly come according to thy call. I, how- 
ever, hope better things of thee, and that all thy punishment 
vnH be in this life. It is not likely that thy soul, when sepa- 
rated from thy body, will sleep till the day of judgment. Ac- 
cording to the doctrine of a very sensible man, it may inhabit 
t^e fore- horse of a dray, and suffer all the pain that guilt and 
whipcord can give. In a word, Tom, I advise thee to fall on 
thy knees, and ask God forgiveness for thy cruelty and thy 
oaths, and to be careful for the future not to sleep upon the 
road ; and to drink less ale, and no drams ; so shalt thou save 
thy whips, and thy horses, thy body, and thy soul. 

" I am, Tom, thy friend and well-wisher, 

<' James Granger." 



s S 
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LETTER XX. 

Mx chief object in the preceding letters has been 
to impress upon your mind the importance of study- 
ing the works of Nature with a continual reference 
to the great and Almighty God, whose offspring they 
are : and though the observations contained in what 
has thus far formed our correspondence are not very 
extensive, yet they are stilly I hope, of sufficient 
variety and value to. stamp a deep conviction on 
your mind that Natural Religion is a subject of the 
highest moment to an intelligent being ; that it should 
not be neglected ; that it forms a source of the purest 
contemplation ; and that it gives us the most exalted 
conceptions of the power, wisdom, and beneficence 
of the Deity. But if this be so, why is it, as respects 
the great mass of mankind, almost a dead letter: 
That it it is so, cannot be denied. Where is ii 
taught to them ? From what chair is tsi study re 
commended ? Is it considered by the learned, ii 
general, as worthy of consideration ? or is it in an; 
way given to those who would, from their sincen 
love of truth, consider it as invaluable ? 

It may be said, indeed, that there have alway; 
been writers on Natural Theology. Cicero, for ex 
ample ; and, in England, Ray, Derham, Paley, ani 
others. This is very true ; and I wish the numbei 
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of writers on it had been tenfold greater than it has ; 
but) still, natural theology never has been taught to 
the people in any country, nor pains been taken to 
raise it to the elevation it deserves ; on. the con- 
trary, indeed, superstition, ignorance, and motives 
of self-interest, are ever active in disparaging and 
suppressing it. To children, especially, I consider 
that we act with the greatest injustice; for they 
almost all are eager for a knowledge of the produc- 
tions of nature ; and the fund of information which 
might be imparted to them, combined with impres- 
sive iUustrations of the power and goodness of their 
Crod, could not fail, whatever religious tenets they 
might be brought up in, to have a beneficial effect 
on all their future life. 

For communicating a knowledge of natural history 
to youth, much might be accomplished by attaching 
to seminaries of education, collections of specimens 
from the different kingdoms of nature, and employ- 
ing works on natural history among the regular 
school books. The Menageries, Insect Architec- 
ture, Insect Transformations, Vegetable Substances > 
and those volumes on similar subjects, in the '< Li- 
brary of Entertaining Knowledge," are admirably 
adapted for somewhat advanced scholars, whether 
boys or girls. A microscope also, as has been re- 
commended by the highly talented editor of the 
IVIagazine of Natural History, &c. Mr. Loudon, 
ihould form an indispensable requisite of every 
i)oarding school; and the scholars, not mere chil- 
Iren, should each possess a magnifying glass, for 
examining dmall objects, especially minute flowers. 

s 4 
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One great object, however, in all these places, 
would be, that the teachers should cultivate in 
themselves a taste for natural history, as that would 
give them the means of imparting a knowledge of it 
in many ways to their pupils. But now comes the 
bugbear question, which is so oflen the fertile source 
of hindrance to improvement — " Will it not take 
them off their other concerns?" I answer. No. 
My friend, the Reverend R. J. Bryce, principal of 
the Belfast Academy, and his brother, James Bryce, 
Esq., who, for some time have had a collection at- 
tached to their excellent place of education, have 
satisfactorily proved this, by showing how the thing 
works in actual practice ; as the following letter, 
which, at my request, those gentlemen have been 
kind enough to furnish nie with, will fully explain:— 

" Belfast, SOth Augusty 1830. 
" My dear Sir, 

" I have great pleasure in giving you, according 
to your request, a statement of the circumstances 
connected with the introduction of natural history 
as a regular part of the course of elementary educa- 
tion given in this seminary. 

" The academy, as you are aware, consists of a 
number of distinct schools, each superintended by 
a master who gives his whole attention to his own 
department, and receives the whole of the profits 
arising from it ; and it is the duty of the principal 
to see that each master conducts his school with 
diligence, and on a judicious plan. Several attempts 
had been made to introduce the physical sciences 
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into the mathematical school, but with little success. 
A few of the advanced pupils were occasionally 
taught the elements of natural philosophy and of 
diemistry, but there was very little demand for 
such instruction. At length, in the summer of 
1828, my brother, who, on my appointment to the 
head of the academy in 1826, had succeeded me 
in the charge of the mathematical school, fortu- 
nately thought of adding mineralogy and geology 
to the usual course of geography. This was, in 
&ct, only completing the geographical course by the 
addition of physical geography, which had till then 
been omitted. The pupils, whose ages varied be- 
tween the extremes of eight and eighteen, all en- 
tered witli the greatest eagerness into these subjects ; 
80 much so, that at first I was short-sighted enough 
to feel some apprehension of their being led away 
from their severer studies by this new and fasci- 
nating pursuit. But I was soon set perfectly at 
ease ; for there was, in a very short time, a marked 
improvement in the manner in which the other parts 
of their business were performed by those lads who 
had given themselves most passionately to miner- 
alogy and geology. This was what I ought to have 
expected. When a taste is formed for any one intel- 
lectual occupation, it is easy to ingraft upon it a 
fondness for another. When a boy has found plea- 
sure in exerting his faculties upon one subject, he is 
naturally led to try them upon others. 

<* But this was not all. Several of the young 
mineralogists had been introduced by my brother 
as visiters at the meetings of the Belfast Natural 
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History Society, of which you know he is a zealous 
member. They had been pleased ; and they wished 
to have some better means of enjoying such pleasure 
than by being spectators. Accordingly, one morn- 
ing, afler the lecture, they surprised their teacher 
by lajring before him a plan for the establishment of 
a similar society among themselves, which they pro- 
posed to call * The Academy Natural History So- 
ciety,' and of which they requested him to become 
president. My sanction, as head of the academy^ 
having been asked, and given most cordially and 
jojrfully, the Society was constituted accordingly, 
for the objects ' of giving mutual instruction in the 
various departments of natural history, and of form- 
ing a museum for the academy.' This took place 
on the 30th of October, 1828, at which time the 
academy did not possess a single specimen, nor a 
box or shelf in which specipfiens could be kept. It 
has now a collection of minerals, which, for the value 
of the specimens and completeness of the suites, has 
been pronounced by good judges to be the third or 
fourth in Ireland. There are also a few good spe- 
cimens of stuffed birds, and a considerable number 
of shells. A glass case has been erected at an ex- 
pense of about twenty pounds, in which the more 
attractive part of the collection is kept. The money 
required, was raised partly by contributions among 
the young people themselves, and partly by the 
donations of a few lovers of science in the town and 
neighbourhood, most of them belonging to the 
circle of my brother's personal friends. Of the 
specimens, the greater part have been either pur- 
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chased or collected by the individual exertions oi 
the members of the Society. One shoots a snipe or 
partridge on a holiday; another contributes the 
defkta membra of his sister^s canary bird ; a third 
proudly deposits in the treasury of science the piece 
of rock-crystal, or calcareous spar, which he had 
hitherto regarded only as a glittering toy ; an East 
Indian presents leaves from an Oriental plant, used 
for writing upon by the Birmese, and covered with 
characters; the captain of a West Indian ship 
presents a fine conch, or a magnificent piece of 
coral, to a young favourite, and it is joyfully trans- 
ferred to the museum. The young naturalists, in 
their holiday excursions, are always mindful of an 
enterprise of which they are justly proud ; every visit 
to the basaltic hills in the neighbourhood enlarges* 
their already rich and beautiful collection of zeolites ; 
and pupils from a distance bring, at the close of 
each vacation, the rocks and minerals of their native 
localities. And you are not to imagine that these 
young people possess a flimsy or superficial know- 
ledge of the subject, or a mere knowledge of names. 
Tou will find them excellent practical mineralogists, 
capable of deciding accurately what specimens 
are worthy of being kept, and what are to be neg- 
lected or thrown away. And a continued series of 
exertions of this kind, where each individual service 
costs little or nothing, amounts to something in the 
end. Afler all, however, the chief part of the 
mineralogical collection has been purchased, with 
great judgment and to great advantage, out of the 
funds of the Society. Some valuable donations 
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have been received from easterns ; the most r 
able of which was a collection of native shell 
taining about a hundred distinct species, gi 
by a lady with her own hands en the be 
Lough Foyle, for the express purpose of beii 
6ented to the museum. 

" The Society of our young naturalists 
once a fortnight, when papers are read 1 
members in rotation, and conversations held, 
out of the papers. 

" I consider this one of the most import 
provements in education that we have yet e: 
although we boast of some that are consic 
You are pleased to speak of me as having 
share in this one; but I must disclaim all, 
the negative merit of having encouraged an 
tioned it. The credit of the first thought, 
the persevering exertions which reduced 
practice, is all due to my brother James. 

" I ought not to forget, that the parents 
children have noticed a marked change in th( 
of such of them as have been taught geolo 
has made them more animated and intelligen 
by giving them a rational pursuit in their 1: 
amusement, has done more to * keep them 
mischief* than any other thing that could ha^ 
devised; for all of them follow up the stud 
or less, and some so far as to form little cab 
their own at home. Every sensible mother 
son has passed through a geographical cl 
the last two years, has expressed herself 
delighted with the effects, intellectual and 
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which the geological part of the course has pro- 
duced on the boy's domestic habits. 

" Wishing you every success in your laudable 
endeavours to promote the study of natural history, 

" I am, my dear Sir, 

" Very truly yours, 

« R. J. Bryce." 

With respect to the culture of natural theology 
among adults, it can only be generally diffused by 
the regular and frequent delivery of discourses 
upon it, and by publications explanatory of its ad- 
'vantages ; and though it can only appeal to reason, 
and look to common sense and the book of nature, 
" that noblest of volumes, where we are ever called 
to wonder and to admire," * for that support which 
it deserves, yet there is one advantage peculiar to 
itself, — that the works can be exhibited, and the 
mechanism and other wonders of the organised 
structure in the animal and vegetable kingdoms, and 
the arrangement of strata, the forms of crystals, 
the remains of extinct creations, and other phe- 
nomena of the mineral world, can be made apparent 
to the senses, thereby giving positive evidence of 
the truths which it teaches. And we are not to 
suppose that a previous course of training, or a 
particular kind of education, is necessary to enable 
us to understand these subjects. There is much, 
indeed, in the minute detail of every science which 
cannot either be well explained or understood in a 

• Pirate. — Sir W. Scott 
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popular discourse, but that does not affect the main 
object, ^- the communication of usefu] inforaaation 
which can be made plain to all. 

Much good might be done both for natural history 
and natural religion, by societies formed for the 
express purpose of cultivating the one in order to 
inculcate the other. There are very many, persons 
who, were they aware of the great utility of these 
studies in imparting a knowledge of the wisdom and 
other attributes of the Deity> and of enlarging the 
human mind, would be anxious to forward any ju- 
dicious plan by which they might become more 
widely understood. It is, indeed, extraordinary to 
see what zeal is manifested, what pains are taken to 
gain proselytes, what sums are raised and squan- 
dered in supporting any new absurdity that starts 
up, pretending to be founded on miraculous claims 
or supernatural assistance, and yet to find that the 
great volume of creation is so much unknown and 
disregarded as it is. If a Joanna Southcote or other 
insane fanatic appear, there are thousands to be- 
come believers in the pretended mission ; or if a 
Hohenlohe assume to wield the powers of Heaven, 
whole nations will rely on the faith of the unprinci- 
pled cheat. And can nothing be done to give men 
a knowledge of natural religion, which is, perhaps, 
the only cure for this silly and pernicious belief in 
wonder-workers and hot-brained or cunning knaves, 
who thrive by imposing on the weakness of their 
brethren ? It is well known that a number of the 
clergy of the Established Church were firm believers 
in Joanna Southcote being the woman who was 
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^ dothed with the sun, and the moon under her 
feety and upon her head a crown of twelve stars ; ** * 
and that one of them even went so far as to offer 
a benefice into the hands of his bishop, if, on a certain 
day, the << holy Joanna -' did not appear with the ex- 
pected Shiloh; — an excellent specimen of faith, 
DO doubt ; but I will venture to say that these gen- 
tlemen did not spend much of their time in cul- 
tivating natural science, or contemplating the Deity 
in his works. It is said, indeed, that some of her 
disciples still suppose that Joanna is in heaven 
searching for the Shiloh's father ; and what a miser- 
aMy superstitious state must the world still be in, 
when we reflect, that though this impostor died so 
late as 1814<, yet, at one period of her career, she 
had, in London and its neighbourhood, above one 
himdred thousand converts, f 
' Societies which would devise means of giving stated 
lectures on subjects demonstrative of the wisdom 
and other attributes of God as discovered in his 
works, whether in the structure of the heavens, or 
in the history and conformation of organised nature, 
or of the great featiures of our globe, would, I am 
ooDvinced, do incalculable good. There is one re- 
commendation of natural theology not a little power- 
fill; which is, that men, by attending to it, would 
become possessed of more and more knowledge as 
long as diey lived. So long as a man retains his 
Acuities, there is still something more in it to be 

* Revelations, chap. xii. ver. I. 

t See the London Encyclopaedia, in verb. 
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acquired ; and a discourse on science in connection 
with it, though attended to but once a week, would 
gradually bestow upon the hearer a large fund of 
knowledge, which would still be increasing, and 
which none, I presume, will dare to say would be a 
useless or unimportant acquisition. I again assert, 
what I am most assuredly convinced of, that the im- 
parting a knowledge of the works of creation to 
mankind at large would prove to them a most valu- 
able gifl. I would like that a lecture-room, a mu- 
seum, and a library, should be attached even to 
every village as regularly as its church or chapel; 
and that part of some set day or days should be ap- 
propriated to the demonstration and teaching of the 
works and wisdom of God in the great subjects of 
natural theology — whether in the sublime science 
of astronomy, or in the leading branches of natural 
philosophy, or in the economy, fabrication, and his- 
tory of the individuals of the animal and vegetable 
kingdoms ; in short, 4;he wide and glorious field that 
occupies every page of nature's stupendous volume. 
This would be teaching men of every creed and 
every faith a kind of knowledge which must of ne- 
cessity be useful to them. Let it not be said that 
such is taught I — the case cannot be made out; the 
people are taught no special knowledge of these 
things in any country upon earth. 

You will, perhaps, treat the idea of teaching 
matters of science to people generally as chi- 
merical; but be not over-hasty. It is still too 
common a persuasion, that knowledge should be 
a monopoly, belonging solely to the learned and 
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highly educated ; but there is a vast fund of in- 
formation of the very highest value, which can be 
understood by persons who have had little previous 
tutoring either in school or university. There is a 
vast mass of knowledge which admits of easy 
explanation, and which could be comprehended by 
men of the most moderate education ; and why is it 
withheld from them ? Is the sun still to shine in 
the heavens, the planets to roll on in their orbits, 
the comets to shoot beyond imagination's wing into 
the regions of space, and the constellations to 
qpiarkle for ever on the canopy of night ; and yet 
oiBT brethren of the human race, a very small portion 
excepted, to know no more about them than merely 
tiiat they are the sun and stars ? 

Will it be said that the great truths of astronomy 
can only be made plain to the understandings of 
.those who are profound mathematicians and philoso- 
phers? There are lengths in every science, in- 
deed, which can only be gained by long and deep 
study ; but although it required a Newton to unfold 
the mystery of the planetary motions, as guided 
and controlled by the law of gravitation, still these 
motions, and most of the sublime facts of astronomy, 
can be comprehended by the bulk of the people, 
from plain illustrations, given in plain and perspi- 
cuous language. But of this, and of nature in 
general, they are kept in deep ignorance. Simple 
truths, when simply explained, are more easily com- 
prehended, I believe, than is commonly supposed ; 
and I feel satisfied, that the task of teaching man- 
kind in general such solid and various knowledge as 
^ould tend most powerfully to advance both civilisa- 

T 
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tion and morality, is any thing but hopeless. Know- 
ledge has been truly said, by Bacon, to be power; 
and with equal, at least, if not greater truth, it m«^ 
be asserted, that, when pursued with a reference to 
the God of all knowledge, it is virtue. 

An acquaintance with nature must alwa3rs tend 
powerfully to suppress the puerile and degrading 
belief in supernatural occurrences^ and in pretenders 
to the working of miracles. The true place to search 
for what is really and irresistibly ^demonstrative oi 
the Deity and his ways, is in the accomplisknmi^ 
and not the breach, of those lawi which he has etl«- 
blished throughout nature; ffi^ all the miracles 
that have ever been reported are as a drop in the 
ocean, compared with the infinite power that is 
every where discoverable in his works. Where is 
the miracle, let me ask, that does not sink into com- 
parative nothingness when compared even with the 
motion of so small a globe as the world we live on? 
The earth, you are aware, moves round her axis 
every twenty-four hours ; and being eight thousand 
miles in her longest diameter, the consequence is, 
that any point at the equator will be carried round 
at the rate of one thousand miles in the hour. But 
the orbit in which the earth moves round the sun is 
known to be five hundred and eighty-four millions 
of miles ; and as that space is described in one year, 
the average space gone over is nearly one millioi 
six hundred thousand miles in one day, which is 
sixty-six thousand six hundred miles in one hour, 
eleven hundred in one minute, and eighteen every 
second of time. So that even while you are occu- 
pied in reading this letter, supposing that to take up 
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the space of an hour, you will, independently of the 
diurnal motion, be carried on, in that brief portion 
of time, sixty-six thousand six hundred miles in 
your annual circuit round the sun. This is one of 
the many wonders which astronomy has disclosed of 
the omnipotent God in the economy of the universe : 
but whether we contemplate the heavens or the earth, 
wonder accumulates upon wonder, and proof upon 
proof. There is no limit to the study of the Almighty 
in his works. All nature, from the north to the south, 
•nd from the east to the west, offers examples in- 
numerable of the power and wisdom with which he 
works throughout the visible world before us. In 
the heavens we find suns the centres of systems, 
and an endless series of rolling worlds ; and when 
we descend from the consideration of suns and 
systems, of stars wheeling in their orbits with a 
velocity quicker than thought, of worlds compared 
with which the globe we inhabit is in magnitude as 
a molehill, how delightful is it to find that on this 
ball, insignificant as it is in comparison with thou- 
sands of the heavenly orbs, the God of all displays 
himself in characters not less strong, to the en- 
quiring mind, than in the boundless ocean of space 
tiiat holds the sun and stars ! 

Let us consider an insect, or let us study the laws 
which direct a planet ; let us contemplate the solar 
system, or enquire into the history of an ant-hill or 
ft honeycomb ; the mind, the truly valuable portion 
of the compound called man, recognises in the vast, 
as well as in the minute, and vice versa, the master 
mind, the God, the omnipotent power — ex- 
press it by what name we will — which formed 

T 2 
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and which governs the mighty whole, in all 
magnitudes, in all its minima. Paley obser 
in his Natural Theology, — a work which I 
never too highly recommend to your notice 
that '^ the works of nature want only to be ( 
templated. When contemplated, they have e\ 
thing in them which can astonish by their gr* 
hess: for, of the vast scale of operation thro 
which our discoveries carry us, at one end we 
an intelligent Power arranging planetary syst 
— fixing, for instance, the trajectory of Saturn 
constructing a ring of two hundred thousand m 
diameter, to surround his body, and be suspen 
like a magnificent arch over die heads of his 
habitants; and, at the other, bending a hoo 
tooth, concerting and providing an appropriate i 
chanism for the clasping and reclasping of the : 
ments of the feather of the humming-bird. We li 
proof, not only of both these works proceeding fi 
an intelligent agent, but of their proceeding from 
same agent : for, in the first place, we can tract 
identity of plan, a connection of system, from Sal 
to our own globe ; and when arrived upon 
globe, we can, in the second place, pursue the < 
nection through all the organised, especially 
animated, bodies which it supports. We can 
serve marks of a common relation, as well to 
another, as to the elements of which their habita 
is composed. Therefore one mind hath plam 
or at least hath prescribed, a general plan for 
these productions. One Being has been concei 
in all." 

I hope you are now satisfied that the pursui 
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natural history is one that should neither be con- 
sidered as idle nor undignified ; and I also hope that 
you are inclined to believe, that ** if one train of 
thinking be more desirable than another, it is that 
which regards the phenomena of nature with a con- 
stant reference to a supreme intelligent Author." * 
But if this be true, how desirable would it be that 
some means were devised to di£Puse a knowledge of 
nature, and to promote this mode of contemplating 
her I We have Sunday schools for the young, and 
why not Sunday colleges for instructing the adult 
part of the population ? When we recollect, that in 
the support of the Established Church of Great 
Britain and Ireland, not less, perhaps, than twelve 
millions sterling are annually expended — that large 
voluntary contributions, amounting to some hun- 
dred thousand pounds every year, are raised for 
Missionary, Bible, and other societies, besides the 
great expenditure required for the support of 
teachers of independent sects ; that the steeple alone 
of a church will sometimes cost more than would 
fiHind a university, — is it not somewhat remarkable 
that nothing is done to give mankind some know-* 
ledge of God, as he exhibits himself in his works ? 
I am perfectly satisfied of two things; — that such 
knowledge must be useful to mankind, not only in 
enlarging their minds, but in greatly increasing their 
morality ; and also that, however much natural re- 
ligion may be cultivated, it can never lead to any 
injurious excesses of enthusiasm, nor render its 
cultivators bad or dangerous members of society. 
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It never can induce any man, or body of men, tc 
compass the life of a human being for a difference oi 
opinion. There can be no quarrelling about what 
can be made obvious to all ; and I presume that an} 
one would be laughed at, — I am sure he would de 
serve it, at least, — who would assert that the pur< 
suit of nature and natural religion can ever lead U 
cruelty, oppression, lying, burning, hanging, flogging 
or flaying. No murders, yQU may depend upon it 
ever have been, or ever will be, committed for iU 
sake; and it never can give rise to attempts a1 
glorifying God by acts of injustice, bloodshed, and 
murder. 

Now, if there be an intellectual pursuit adapted 
in its very nature, its very essence, to the capacities 
of all mankind, and all times of life, whose natural 
tendency is to soften and humanise the dispk>sitioii8, 
to keep up a constant reverence for the God of all, 
by suggesting that Great Being in every thing cog- 
nisable by the senses, ought it to be neglected ? — 
a pursuit which leads us to discover the all-powerful 
Creator in the endless multitude of his works,— 
is it to be spumed from us and contemned? oi 
should we not rather exert our best efforts to re- 
move the cloud that is settled so deep and wide 
upon it ; to disperse the darkness, and open up, foi 
the amelioration of our species, opportunities oi 
advancing in its delightful paths to a knowledge 
of nature, and, through her, of the Almighty Go^ 
whose glorious work she is ? 

In the observations I have all along made respecting 
natural history, you will recollect that I have not 
spoken so much in its favour as I have done from 
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any bigoted attachment or blind zeal for it in par- 
ticular^ to the exclusion of a due sense of the value 
of other sciences and pursuits. All knowledge that 
does not lead to error or immorality is useful and 
valuable ; and without a great diversity of pursuits 
and inclinations, the business of mankind could not 
go on. Happy is he, who, in this stage of exist- 
ence, can acquire the most knowledge, with the 
greatest degree of innocence; for, along with a 
good or a guilty conscience, it is the only thing we 
can take out of the world, and, consequently, is the 
most valuable thing we can find in it At the same 
time, I must repeat, that natural history, being in 
itself of easy acquirement to a considerable extent, 
9nd without previous training ; its facts being every 
where triumphantly illustrative of the wisdom of 
the Deity ; its being adapted to all ages, and ad- 
mirably so to the enquiring minds of youth; its 
capability of being studied without interfering with 
other business or pursuits ; and, above all, its being 
the mirror in which we may, every day and every 
hour, see in all situations the reflected power, 
wisdom, and goodness of nature's God ; it deserves 
to be more generally valued and more generally 
understood than it is. 

To conclude: if you have now paid that at- 
tention to the letters which I have written, and if 
they have made such an impression as I could wish, 
you will not abandon the path in which I have 
attempted to lead you. Depend upon it, you will 
always find the highest satisfaction in the pursuit 
of natural history, especially when in connection 
with natural religion. You are not in it catching at 

T 4 
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objects in the dark, stumbling into a pit here, and 
following a will-o'-the-wisp there ; there are no fklse 
lights here to mislead, no traps for the unwary, no 
impositions for the weak, and no temptations for 
the wicked; and in pursuing it your life may be 
one act of rational devotion, and, so far as pleasing 
occupation can avail, of happiness. Study the 
Almighty in every thing you can, and get at the 
truth of every thing as far as you can, but have 
nothing to do with disputes and controversies re- 
specting things that are above human compre- 
hension ; for a man may fight about these for bis 
whole life, and after all leave the world, possessed 
of very little wisdom, little honour, and less virtue. 
Search into the works of God with a resolution to 
£nd the truth as far as possible; but legitimate 
nothing as truth which you cannot, on a full and 
fair investigation, unquestionably and honestly ac- 
knowledge to yourself to be such. Consider truth 
as the gem above all price, as the great reward of 
your endeavours after knowledge, as your pro- 
tection from the indulgence of vain and arrogant 
conceits, and from the equal chance of having your 
mind crushed to imbecility by childish, absurd^ and 
superstitious fears. Think and study, as eveiy man 
ought to do, for yourself; but let all your con- 
clusions be satisfactory, if possible : if you see 
reason for uncertainty in any opinion or statement, 
neither reject nor embrace such, but keep it in 
retentisy till future observation or reflection shall 
bring the light of truth to bear sufficiently upon it ; 
so that you can fairly say to yourself, '^ It is true^ 
and I believe it ; " or, << It is false, and I reject it' 



•a. » 



coscLvaios. 



With this advice, then, I take leave of you for the 
jireeent: followiog the practice I have all along in- 
culcated, that of viewing the works of God in 
reference to himgelf, you must pursue the study of 
natural history with the highest gratiiication, live 
aa long as you may; and when your final hour 
arrives, you will have given proof, I doubt not, to 
your friends, that the remark of the venerable 
Bewick, " a good naturaliat cannot be a bad man," 
has been fully verified in your past life ; and I feel 
pretty certain that you will, at the approach of that 
natural termination to your present existence, not 
be alarmed that death shall put an end to your 
study of the works of that God, who gave you such 
opportunities of meditating on him and them during 
your mortal being here. — Farewell. 
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